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HUMAN AGGRESSION— a chemical reaction? 

A SCIENCE MYSTERY: Solving the riddle 
of the Aztec street of the dead 



New medical bonanza from the sea 




Quiz yourself: What do you know about soundlfw 
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An M.D. explores the fact and i ' > „ - 

fiction about cholesterol 


This is 
for the 
birds 

C hinning is not ordinarily 
a Siamese cat’s cup 
of tea, which can be judged by 
the expression of horror on 
this feline’s face. You cat 
lovers and camera bugs can 
envy Victor Baldwin, the 
photographer who managed 
to capture on film this acro- 
batic cat. It takes a quick eye, 
a camera close at hand and 
a bit of luck to get a shot like 
this, and it’s one of many such 
candids that appears in The 
Outcast Kitten, by Jeanne and 
Victor Baldwin. Outcast? 

Not this cool cat. 




KEEP PACE WITH SPACE AGE! SEE MOON SHOTS-IANDINGS, SPACE FLIGHTS, CLOSE-UP! 

r ;4«AMAZING SCIENCE BUYS 

for FUN, STUDY or PROFIT 
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FASCINATING “ACTION” LAMPS! 

NEW KINETIC ART 
FORM CREATES 
BEAUTIFUL LIGHTING 

Unique! Exciting! Exclusive! 
Turn on any one of four new 
style lamps, and the room 
“turns on’’ with whirling, 

I ever-changing patterns and 
colors. Table-top 8", 12" heat- 
driven glass ATMOSPHERES 
or motor-driven 16" and 24" 

E lastic models (table-top or 
anging versions). COLOR 
COLUMN Patterns loop and roll 
around 25" tall. 7" dia. plas- 
1 tic and motor-driven unit. 
Illusions swirl up one block 
. . . down the next brightly colored plastic section of the 14" high, 
heat-driven PAGODA. COMBO LIGHT'S 3- way switch turns on glass, 
read-by globe, the plastic “action’’ column, or both. Heat-driven and 
221 / 2 " high. Six additional and interchangeable masks are available for 
each sensational decorator lamp. All create illusion lamps are moving. 
ATMOSPHERES 




8"— No. 80.139AD . .$31.00 Ppd. 
16"— No. 85.196AD . .$65.00 FOB 
24"— No. 85 202AD. .$115.00 FOB 
COLOR COLUMN— 

No. 80.140AD $58.00 FOB 

COMBO LIGHT— 

No. 80.147A0 . . . .$63.50 FOB 
12"— No. 8S.198AD . .$40.00 Ppd 


Hanging- 

No. 85.197AD . . . .$65.00 FOB 
Hanging- 

No. 85.201 AD . . . .$91.50 FOB 
PAGODA LITE— 

No. 80, 141 AD . . . .$25.00 Ppd. 
REPLACEMENT MASKS— 

3V 4 "— $6.25; 43/ 4 ”— $6.75; 6l/ a " 


1ST LOW-COST 
VACUUM PUMPS! 

Nothing like it! Top-quality hand- 
held pump produces & maintains 
25" of vacuum. Has instant re- 
lease tab. 1%" diam. stainless 
gauge (0-30"). 100's of uses — 

siphon noxious fluids, evacuate 
bell jars and castings, clean, re- 
trieve, lift sterile objects, demon- 
strate Magdeburg hemispheres, 
bleed fuel lines, check leaks, etc. 
Lifts 40 lbs. with included “T” 
Lifter (2%" diam. cup) — much 
more w/ larger cup. 

Stock No. 71,301 AD. .$12.00 Ppd. 
WITHOUT GAUGE/LIFTER 
Stock No. 7I.300AD ...$5.50 Ppd. 



4Va astronomical 
TELESCOPE 

See craters on moon, rings of Sa- 
turn. double stars. Up to 2 7 Ox. 
New vibration-free equatorial 
mount, f/10 mirror corrected to 
better than *4 wave length. Gives 
theoretical limited resolution. Rack 
and pinion focusing. Aluminum 
tube. 6x finder telescope. 2 stan- 
dard eyepieces and Barlow lens 
gives power up to 2 7 Ox. Free with 
scope: Star Chart, 2 72-page 

"Handbook of the Heavens” plus 
"How to Use Tour Telescope”. 
Shipping wt. 42 lbs. 

Stock No. 85, 1 05 AD.. $99.50 FOB 


ECOLOGY KITS FULL OF LIFE! 

Man's survival depends upon 
suitable ecological balance. These 
5 well planned, experiment kits 
explore different portions of en- 
vironment — introduce factors on 
which natural balances rely. Per- 
form numerous experiments with 
materials Included (+ few avail, 
locally). Compl. instruct. Perfect 
GREEN LEAVES 

No. 71.353AD $5.00 Ppd. 

WATER LIFE 

No. 71.354AD 56-00 Ppd. 

PREDATOR PREY 

No. 71.355AD $6.00 Ppd. 

LIFE MOVERS 

No. 71.356AD $5.00 Ppd. 

LIFE FROM DEATH 

No. 7&.357AD $5.00 Ppd. 


LONG-WAVE 
BLACK LIGHT FIXTURE 

Extremely versatile, compactly de- 
signed, long wave (3200-4000 ang- 
stroms) black light (ultraviolet) fix- 
ture. Has 6-watt. 110-V lamp with 
built-in filter — eliminates harmful 
shorter wave ultravoilet rays. Use 
to Identify minerals, fungi, bacter- 
ia — check for surface flaws, oil and 
gas leakage— perfect for displays 
with fluorescent paper, paints, 
chalk, crayons, trace powder. Incl. 
adjustable aluminum reflector, 
push-pull switch, connecting plug. 
Mount vert., horr., or on corner. 
10" L.. 1V&" W.. lVi" H. 

Stock No. 70.364AD.S12.50 Ppd. 

REPLACEMENT BULB 

Stock No. 60.124AD. . .$4.75 Ppd. 


packed with facts, loaded with Illustrations. All latest developments, 
applications, equipment. 8Vfc" x 11" looseleaf paper to fit 3 rings. 
Stock No. 9100 AD $3.00 Ppd. 


( , v 

. a? La-- 


ROTATING MULTICOLORED 
LIGHT 

Dazzling colors stream endlessly 
from constantly rotating light. 
Facetted, transparent globe has 
louvered drum Inside with red, 
green, blue & yellow stars. Bulb 
heat rotates drum which projects 
flickering star points on walls, 
ceilings, etc. while Individual 
globe facets present constantly 
changing array of brilliant colors. 
9%' star-approx. 12' high on bell- 
shaped base. Surprisingly light. 
Easily placed on table. TV, 
fireplace — even top of Christmas 
tree or other display. 

Stock No. 7I.000AD . .$7.00 Ppd. 



GIANT WEATHER BALLOONS 

‘.'Balls of fun” for kids, traffic 
stoppers for stores, terrific for 
amateur meteorologists. Create a 
neighborhood sensation. Great 
backyard fun. Exciting beach at- 
traction. Amateur meteorologists 
use to measure cloud heights, wind 
speed, and temp. Made of heavy 
duty neoprene. Inflate with vacuum 
cleaner or auto air hose; or locally 
available helium for high rise. 
8' DIAMETER 

Stock No. 60.568AD ..$2.00 Ppd. 
16' DIAMETER 

Stock No. 60.632AD ..$7.00 Ppd. 


GIANT FREE CATALOG 


148 Pages! More than 4,000 | 

UNUSUAL j 
BARGAINS! 
Completely new 1 
1971 Huge selec- ■ 
tion of telescopes, I 
microscopes, bln- 1 
oculars, magnets, I 
magnifiers, lens- I 
e&, prisms, Sci- I 
ence Fair items I 
kits, parts. Thou- 1 
sands of compo* | 
nents - accessor- ■ 
les of all descriptions. Many | 
hard-to-find surplus values. 100’s . 
of charts, illustrations, dia- I 

g rams. A veritable treasure . 

ouse of optical, science and I 
math buys at terrific savings. ■ 
Write for Free Catalog “AD" I 
EDMUND. 300 Edscorp Bldg., ■ 
Barrington, New Jersey 08007. I 
Name ■ 



Address 


EDMUND 


SCIENTIFIC CO. 

ORDER BY STOCK NUMBER • SEND CHECK OR MONEY ORDER 


3QO EDSCORP BLDG. 
BARRINGTON. NEW JERSEY 08007 


MONEY-BACK GUARANTEE 






L ast year on a visit to Pretoria, 
j South Africa, a small group of 
us were invited by Dr. J. G. Stander, 
Director of the government’s National 
Institute for Water Research, to try 
a Lily cup of water. The clincher: it 
had been drawn off the end of a com- 
plex system of filters and plumbing 
(shown below) which it had entered 
as raw sewage from the city’s waste 
pipes. The water was unpleasant to 
contemplate, but certainly not un- 
pleasant to taste. In fact, when com- 



pared with a sip of regular spring 
water that Dr. Stander had handy, the 
sewer by-product actually had less 
taste. It was a good example of what 
can be done to help solve not only a 
major problem of world pollution, but 
also a global problem of vanishing wa- 
ter tables. With pollution rampant in 
a suddenly pollution-conscious world, 
what’s happening in Pretoria is just 
one of many projects here and abroad 
aimed at re-using many of the waste 
by-products of human existence that 
we have been accustomed to “dump” 
almost anywhere. Science Digest’s as- 
sistant editor, Barbara Ford, has dug 
up dozens of such projects now un- 
derway, and tells about them on page 
22. — RFD 
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This handsome Irish setter’s ancestors 
were among the world’s most 
useful and intelligent field dogs. 
Unfortunately, many of this breed 
are now worthless as field dogs because 
of breeders’ emphasis on show dog 
characteristics. Dozens of 
other dog breeds have been similarly 
ruined because of breeding practices. 

The story is on page 41. 

Cover photograph by Paula Wright 
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NEWS 

IN BRIER 


Bulletins at press time 


MANNED SPACE FLIGHT ITINERARY ANNOUNCED by NASA for its 
raulti-billion-dollar space station, shuttle and explora- 
tion programs includes: 1. Apollo 14 manned launch on 
January 31 to the Fra Mauro region, where astronauts 
will drive a four-wheeled lunar rover across moonscape. 
2. Apollo 15 manned landing on July 25 near a lunar 
rille and some of the moon's highest mountains. 3. A 
12-man orbiting space station with four levels of spe- 
cialized compartments, programmed to circle the earth 
for 10 years starting in the mid 70s. 4. Search for a 
new launching site other than Cape Kennedy, from which 
regular space shuttles will blast off starting in 1977 
or '78. 


CIGARETTE SMOKERS WHO SWITCHED TO FILTERS for 10 years 
or more show a decreased incidence of lung cancer , 
according to a survey reported by the Journal of the 
American Medical Association . The study involved 350 
lung cancer patients and 700 control persons who had 
no history of tobacco-related diseases. The study also 
revealed that risk declines after four years of complete 
cessation of smoking and approaches the level of non- 
smokers after 13 years of smoking abstinence. 


AMONG THE SAVORY SALAD HERBS thriving in "The Garden 
of Fragrance" at Rochester (N.Y. ) Museum and Science 
Center, horrified museum officials recently discovered 
three lusty marijuana plants — also thriving. The muse- 
um’s embarrassed director suggested that the seeds were 
probably carried in by the wind and recommended to the 
gardener that he tend more closely to his weeding. 


SLEEP IS A LONG WAY FROM A QUIET AND PEACEFUL STATE, 

according to the report of two physicians at a Cali- 
fornia sleep research facility, Drs. Anthony and Joyce 
Kales. Patients with coronary problems often experi- 
ence severe chest pain associated with dreaming, and 
ulcer patients frequently awake with severe abdominal 
distress dur'ing dream periods in sleep phase, they 
note. The survey also revealed that children "outgrow" 
sleepwalking, night terrors and bedwetting; that the 
latter appears to be caused by inadequate bladder capa- 
city, and not psychiatric problems. 
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NOW FOR $ 20 , YOU CAN DIET BY COMPUTER through a new 
computer company in Philadelphia known as a Computer 
Diet Control. The company reports that the electronic 
brain will match your food preferences against such 
factors as your height, weight and health inputs. Out 
comes a 30-day weight-reducing menu, geared to keep 
you healthy while restricting your own inputs to pro- 
per proportions of the goodies you like so that calories 
don't multiply. As of press time, more than 2,000 redu- 
cers had signed up. 

MYSTERIOUS INGREDIENT OF POLYWATER — SWEAT , according 
to Dr. Robert Davis of Purdue University. The controver- 
sial new form of water that created an international 
scientific donnybrook two years ago (some scientists 
insisted it was a dramatic new form of water? others 
said it was merely everyday water with pollution) has 
been undergoing expensive laboratory tests everywhere — 
including Russia where it was "discovered." Dr. Davis 
found studies in a Russian journal providing evidence 
that samples of "polywater" claimed to be pure, were 
loaded with human perspiration. The hundreds of thou- 
sands of dollars spent investigating the substance has 
been wasted, says Dr. Davis, "...unless it can be de- 
fined as a topic of water pollution and waste disposal." 

OFF WITH THEIR LEGS ) is the recommendation of Dorothy 
Skinner and Dale Graham, Oak Ridge, Tennessee biolo- 
gists, as a method of halting the depletion of Alaska 
king crabs. Noting that removal of pincers from several 
crab species often hastens moult and quickens regenera- 
tion of the parts , they suggest that instead of taking 
the whole crab, Alaskan crabbers detach a few legs from 
each crab and throw the rest back so it can grow new 
appendages. The legs are all that is eaten of the king 
crab. Taken at the proper season, a crab with plucked 
legs will quickly grow new ones. 

PREGNANT RATS BREATHING MARIJUANA produce offspring 
with genetic defects, according to Dr. Vincent Lynch 
of St. John's University in Queens, N.Y. The rats, 
exposed to smoke equivalent to one cigarette a day 
for 10 days, produced serious defects in 20 percent 
of the offspring. The findings are believed to es- 
tablish an important link between marijuana smoking 
and the developing human fetus. 
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Letters 
to the 
Editor 


* 

Computer art is ‘fake’ 

I read your interesting article, “Crea- 
tive Computers” in the August 1970 
issue (p. 9). Things that look or sound 
like art might be spewed out of com- 
puters, but they can never be art. Art 
is communication between human 
beings. Computer art lacks the one 
essential ingredient of art. It lacks life. 
Art is the product of a human being’s 
reaction to life. A computer has no 
life or reactions. 

Eugene Walker 
Detroit, Michigan 


‘Priceless jewels’ 

The subjects your magazine covers 
are extremely interesting. The aver- 
age student is able to comprehend 
most everything. Dr. Asimov’s col- 
umns are like priceless jewels. 

W. Veternik 
Kenosha, Wisconsin 


Chimp or homosapien? 

The chimpanzee Washoe on the front 
cover of the May 1970 issue has 
hands of a homosapien — not of a 
chimp! 

Dr. Joseph E. Pehlman 
Durango, Mexico 

We have consulted with an anthropol- 
ogist who has done comparative 
studies of primate hands to see if our 


artist has misrepresented the chimp 
hand. His reply follows. — Ed. 

[Regarding] the chimpanzee on the 
cover ... the right one [hand] is 
acceptable except that the terminal 
phalanx of the thumb is a bit square 
as opposed to conical. The left thumb 
is much too broad and perhaps also 
long relative to the other digits. 
Russell H. Tuttle 
Associate Professor 
of Anthropology 
The University of Chicago 

Concerning crud 

I certainly enjoyed Dr. Marston Bates’ 
article, “CRUD,” August 1970, p. 34. 
Incidentally, “crud” is not a coined 
word, unless the GIs accidentally hit 
upon the expression. Crud is the 
Danish word for black gunpowder, 
which is dirty, all right — but not 
obscene. See One Hundred Great 
Guns, Merrill Lindsay, Walker and 
Co., 1967, p. 17. 

William Brace Fields 
Mansfield, Ohio 


Please save the Pandas 

I am interested in geology, so your ar- 
ticle, “Where Have All the Pandas 
Gone,” [September 1970, p. 76] 
interested me very much. It is a shame 
that we can’t keep the panda from 
extinction, for it looks like they’re 
headed that way. 

Nicole Shaver 
Portland, Oregon 


Thanks for your magazine 

I wish to take this opportunity to 
express how much I enjoy reading 
Science Digest. I think it is one of the 
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most fascinating books on the mar- 
ket. It is a very informative little book 
— one which has greatly increased my 
knowledge of the broad field of sci- 
ence. This magazine has afforded me 
many hours of interesting reading. 

Marshall Collister 


Pun quiz not ‘punny’ enough 

I enjoyed your article on puns [“Test 
Your Creativity,” September 1970, 
p. 23], but felt that the test at the 
end was not a true test of creativity. 
Most of the words in the list were 
merely compound words, and all that 
you did was to split the word into its 
two bases. A genuine pun should 
come into context. For example, after 
taking your quiz on shells (“How 
Good Are You As a Malacologist?”, 
p. 82), I exclaimed, “Abalone!” 

Bob Blackman 

East Lansing, Michigan 


Some of the words used in the quiz 
for “pun” formation are actually very 
old jokes that many people would 
know regardless of their Creativity 
Quotient. The article misuses the 
word “pun.” Your examples and test 
answers show clearly that what you 
are seeking are not true puns, but 
what is called “daffynitions.” The 
word “daffynitions” is an example of 
a pun. It refers to a real word being 
given a humorous and obviously false 
definition. 

Samuel A. Shaffe 

New York, New York 


Letters to the Editor should be sent 
to Science Digest, 224 West 57th 
Street, New York, New York 10019. 
Anonymous letters cannot be con- 
sidered for publication. 
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Scientists are discovering 
that biological causes of 
human aggression appear to 
be as important as psycho- 
logical or sociological ones. 


by Frederick C. Klein 

CCTT^hen i was playing in a 
W sandbox I hit myself on the 
head with a claw hammer. Acciden- 
tally. I knocked myself out. Then, a 
few years later — I must have been 
about 10 — I was playing with some 
kids. They chased me and I climbed 
into a tree. I hid there for a while, 
maybe 10 feet from the ground, and 
lost my hold. I fell on my head. My 
sister found me. She thought I was 
dead. I was out for an hour and a 
half. About five years after that, I 
did it again. I was running down a 
street and ran my head into a steel 
awning rod. I was knocked out again. 
See that patch of light-colored hairs 


on my head? That’s where it hit me.” 

The speaker was Richard Speck, as 
quoted in a book by Dr. Marvin 
Ziporyn, the psychiatrist who attended 
him in Cook County Jail while he 
awaited trial for killing eight student 
nurses in a Chicago apartment on July 
14, 1966. Dr. Ziporyn believes that 
the head injuries described by Speck, 
along with several other serious in- 
juries and ailments the 25-year-old 
itinerant worker had suffered, led 
him to commit the murders for which 
he was later convicted and sentenced 
to death. (The conviction is now be- 
ing appealed to the Supreme Court.) 

“Speck was a killer because his 
brain was damaged; given the circunv 
stances of his life, his lethal outburst 
was inevitable,” says Dr. Ziporyn. 
“Behavior is as much a physiological 
activity as breathing and eating. We 
don’t know as much about it, but that 
doesn’t change the basic fact.” 

Such views are by no means uni- 
versally held, but they have been re- 
ceiving an unprecedented amount of 
scientific attention of late. Researchers 
in increasing numbers are delving into 
the biological causes of violence, fo- 
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cusing on the role of genetics, bodily 
chemistry and brain illness and injury 
in producing aggressive behavior. 

Until recent years research into 
human violence had been almost 
solely the province of psychologists 
and sociologists, whose studies 
stressed the influence of upbringing 
and environment. Those close to the 
current .biology-based efforts readily 
admit that theirs is a relatively new 
field and that most of their findings to 
date have been preliminary. 

Yet “even at the present, explora- 
tory stage the work has established 
that biological causes of violence are 
as important as the psychological or 
sociological ones — that no single dis- 
cipline has a monopoly on the sub- 
ject,” says Dr. Saleem Shah, chief of 
the Center for the Study of Crime and 
Delinquency at the National Institute 
of Mental Health, the Federal agency 
that is sponsoring many studies in the 
area. 

Dr. Frank Ervin, head of the Stan- 
ley Cobb Laboratories for Psychiatric 
Research at Massachusetts General 
Hospital in Boston, goes further. 
“When I look at people with the most 
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deprived sorts of backgrounds, I am 
always impressed at how few of them 
become criminally violent,” he says. 
“It would be silly to deny that en- 
vironment is important, but when I 
see people who have a long history of 
violence I’m always impressed at how 
many of them also have medical his- 
tories that indicate organic brain 
damage.” 

Probably the most basic — and at 
the same time most problematic — 
area of violence research is into the 
role of genetic abnormalities in ag- 
gressive behavior. The cells of most 
individuals usually contain 23 
matched pairs of chromosomes that 
determine a person’s mental and 
physical makeup, but investigations to 
date have focused mainly on just one 
of these sets — the sex chromosomes. 

Research into sex chromosome ir- 
regularities first gained wide notice 
several years ago, when it was found 
that the perpetrators of two especially 
brutal European sex murders had an 
extra Y chromosome in their blood 
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cells. (A “normal” male has one X 
and one Y sex chromosome; a “nor- 
mal” female has two Xs. ) This finding 
gave rise to the “XYY Aggressive 
Criminality Syndrome” theory, which 
held that men with an extra Y tended 
to be super-aggressive and prone to- 
ward sex-linked crime. 

Further studies proved this notion 
to be an oversimplification — the big 
majority of sex crimes have been 
found to have been committed by 
men with normal sex chromosomes 
and most known XYY men don’t 
commit any sort of crimes. Nonethe- 
less, several recent surveys have 
shown that a small but significant 
number of sexual offenders have some 
extra sex chromosome material, either 
an extra X or an extra Y. 

Odd sex chromosomes 

One of these studies was conducted 
by Dr. Lawrence Razavi, a Stanford 
University medical school geneticist. 
He ran chromosome tests on 83 adult 
male prisoners and found that 12 of 
them — about 14 percent — had ab- 
normal sex chromosomes in at least 
20 percent of their blood cells. This 
is between 25 and 30 times the pro- 
portion of such irregularities in gen- 
eral adult male populations tested. 

Moreover, Dr. Razavi and others 
also have found that most men with 
odd sex chromosomes have finger- 
prints that differ markedly from those 
of other men; they have fewer ridges 
and fewer loops and whorls. This 
finding is important because it prom- 
ises to make more efficient the search 
for individuals with such abnormal- 
ities. Large-scale studies in the area 
now are difficult because chromosome 
analysis is expensive and time con- 
suming. 


Dr. Razavi cautions that it’s far too 
early to make any broad generaliza- 
tions from findings to date. But he 
adds: “What we seem to have is a 
small but important group of people 
whose biological oddness makes them 
especially vulnerable to social pres- 
sures that most people can handle 
easily. Sex crime seems to be one re- 
sult of this oddness. There may be 
others.” 

The oldest and most active area of 
research into the biology of violence 
concerns the bodily chemicals that 
appear to stimulate or suppress ag- 
gressive behavior. A main focus of 
this type of study has been the role of 
blood constituents, particularly the 
glandular secretions called hormones. 

It has long been known that certain 
sex hormones are associated with ag- 
gression. Male cattle whose supply of 
androgens, the “male” hormones pro- 
duced by the sex glands, has been re- 
duced by castration are far more 
docile than bulls. Acts of violence by 
human females have been linked to 
the irritability that accompanies pre- 
menstrual hormone changes. One 
study showed that 62 percent of the 
violent crimes committed by 249 
women’s prison inmates took place in 
the week preceding their menstrual 
period. 

Recent research has discovered 
other apparent links between hor- 
mones and violence. For example, it’s 
generally recognized that frustration 
and stress, especially if prolonged, 
often culminate in violent acts, and 
several studies have indicated that 
such mental states may impair the 
functioning of the adrenal and thy- 
roid glands. 

Some hormones have been found 
to modify the actions of others. Severe 
menstrual irritability has been suc- 
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" Particular hormone balances make the system 
sensitive to situations that might evoke attack 


cessfully treated with progesterone, 
another hormone. Estrogens, the “fe- 
male” hormones, have inhibited ag- 
gressive behavior in men and other 
male animals. 

“What we’ve found is that particu- 
lar hormone balances make the hu- 
man system ‘touchy’ or sensitive to 
the type of situation that might evoke 
attack,” says Kenneth Moyer, profes- 
sor of psychology at Carnegie-Mellon 
University in Pittsburgh and a leading 
hormone researcher. “What we don’t 
know yet is the way these balances 
act on the brain and thus modify 
behavior.” 

Efforts to answer the latter question 
have been advanced in the past few 
years by the development of tech- 
niques that permit scientists to study 
the effects of various chemicals on the 
brain. Most such studies have con- 
centrated on the action of the neu- 
rons, or nerve cells, that transmit 
“messages” for the control of the 
body and behavior. These messages 
move from neuron to neuron through 
chemicals that function as trans- 
mitters, in much the same manner as 
certain fluids conduct electricity in 
batteries. 

Late last year Dr. Donald Reis, 
professor of neurology at Cornell 
University medical college, reported 
that he had identified one neuro- 
transmitter, norepinephrine, as the 
substance that triggers violent reac- 
tions in cats. Other research has iden- 
tified a number of externally intro- 
duced chemicals that either block or 
elicit the specific act of killing in 
experimental animals. A team of sci- 
entists at Princeton University re- 
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cently announced that rats that re- 
ceived tiny doses of methyl atropine 
through tubes implanted in their 
brains didn’t kill mice placed in their 
cages; before the drug was adminis- 
tered, they had dispatched such mice 
quickly. Other chemicals applied by 
the Princeton group turned ordinarily 
unaggressive rats into killers. 

Some scientists believe that small 
amounts of alcohol can set off ex- 
treme violent reactions in some hu- 
man beings. Dr. George Thompson, 
a Los Angeles psychiatrist and neu- 
rologist who has done extensive work 
in this area, calls this effect Patho- 
logical Alcoholic Intoxication (PAI). 
He says that electroencephalograph 
(EEG) recordings of the brain waves 
of some persons who have had as few 
as two drinks look much the same as 
those of individuals suffering from 
psychomotor epilepsy, a disease that 
sometimes results in sudden, violent 
behavior that the person can’t re- 
member later. 

Violence and drinking 

Most people who have similar vio- 
lent reactions after drinking have 
sustained head injuries that suggest 
brain damage, Dr. Thompson says. 
Indeed, he believes that PAI and 
psychomotor epilepsy are “essentially 
the same disease” and are “merely 
produced by different triggers.” 

Another key area of violence re- 
search involves pinpointing the part 
of the brain that controls aggression. 
Animal experiments indicate this is 
the so-called limbic system, consisting 
of a number of small brain structures 
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that also govern behavior linked to 
emotion and instinct, such as sex and 
eating. 

Limbic structures are situated in 
the central base of the brain, beneath 
a far larger mass of cortical material. 
They have been shown to be espe- 
cially vulnerable to injury. One survey 
of auto accident victims who under- 
went brain surgery or autopsy showed 
that brain damage occurred most 
often in the limbic region. 

Physicians say that a wide range 
of other injuries as well as illnesses 
can damage limbic structures. Among 
the dangerous illnesses are strokes, 
brain tumors and any ailment that 
involves a very high fever over a long 
period of time. Charles Whitman, the 
young man who shot and killed 13 
people from a University of Texas 
clock tower in 1966, was later found 
to be suffering from a brain tumor. 

Brain damage effects 

The most dangerous period for 
brain damage is between birth and 
three years of age, when the indi- 
vidual is most susceptible to the re- 
sults of high fevers and illnesses 
that reduce oxygen supply. At three 
months, Richard Speck had an attack 
of pneumonia so serious that he re- 
quired an oxygen tent. 

Measles in an expectant mother 
can cause brain damage to her unborn 
child; so can a lack of protein in her 
diet. Observers point out that all types 
of prenatal injuries appear to be most 
common in the urban and rural 
poverty centers where violence is most 
frequent. 

Identification of the effects of spe- 
cific types of brain disorder on be- 
havior can’t be made with certainty 
now because the main instrument for 


detecting damage — the EEG — is a far 
from perfect tool, physicians say. 
Moreover, one recent study suggested 
that violence-linked brain disorder 
may stem from the scar that results 
from a brain injury rather than from 
the injury itself and that the scar may 
take more than a year to form. This 
lag would help explain why head in- 
juries often aren’t readily connected 
with individual acts of violence. 

The act of violence itself may not 
be easily recognized. “Instead of fight- 
ing, a lot of violence-prone people 
take out their aggressions behind the 
wheel of their cars,” says Dr. Ervin 
of Massachusetts General Hospital, 
who over the past 18 months has ex- 
amined some 200 people with histo- 
ries of violence. “One guy I see gets 
involved in so many traffic hassles 
that he can’t get to work on time. If 
he thinks another driver cut him off 
or something, he’ll go miles out of 
his way to chase him down and tell 
him off.” 

Some types of medical treatment 
have been devised for individuals who 
are violence prone, but progress has 
been limited. The use of several anti- 
depressant and anticonvulsant drugs 
has met with some success, but they 
don’t affect all patients the same and 
little is known about their long-term 
side effects. Surgeons in several coun- 
tries, including the U.S., have calmed 
extremely violent people by brain 
surgery, but this is a last resort. 

“Right now, if a fellow gets into a 
lot of fights, people call a cop, a 
lawyer, a minister, a social worker — 
anyone but a doctor,” says Dr. Ervin. 
“If we’re going to make any real head- 
way, the first thing we’ll have to do 
is get people to recognize recurring 
individual violence as a medical prob- 
lem.” ■ 
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Did you know that . . . ? 


D id you know that the romantic 
nonsense about mistletoe may 
be the biggest snow job ever perpe- 
trated? The plant is actually a parasite 
that grows on almost every variety of 
tree in the U.S. There is even one type 
of mistletoe that grows on other mis- 
tletoe. Often a heavily infested tree 
will sicken or die. How romantic! 

Birds spread mistletoe. They eat its 
berries, then wipe their bills on tree 
branches to get rid of the sticky seeds. 
The seeds remain on the branches un- 
til spring, when they sprout. 

Apparently mistletoe owes its ro- 
mantic appeal to a Norse legend, 
which says that the god Balder was 
killed by an arrow made of mistletoe. 
In one version, however, he is revived 
and the mistletoe given to the goddess 
of love. She decreed that henceforth 
anyone passing beneath the mistletoe 
should receive a kiss as a love token. 

— -Maxine Glassman 


Hot water freezes fast 

Three hundred and fifty years ago 
Francis Bacon, English philosopher 
and scientist, wrote in his book 
Novum Organum : “Water slightly 
warm is more easily frozen than quite 
cold.” 

Here was something to challenge 
scientific thought. Bacon had pro- 
posed something which seemingly 
contradicted not only scientific laws 
but also plain common sense. But 
scientists did nothing to prove or dis- 
prove Bacon’s statement. They also 
refused to even consider that hot 
water freezes faster than cold water. 
It obviously was impossible. 

But it does. And Dr. George S. 


Kell, a 39-year-old chemist with the 
National Research Council of Can- 
ada, for the first time has proved 
scientifically that an open bucket of 
hot water can freeze faster than one 
of cold water. His research involved 
a computer calculation based on 
simple thermodynamic principles and 
experiments made outdoors during an 
Ottawa winter. 

Dr. Kell, of the High Pressure Sec- 
tion of NRC’s Division of Chemistry, 
found that if buckets of water are 
covered, cooling takes place as de- 
scribed by Sir Isaac Newton’s law of 
cooling — the cooler of the two 
buckets will remain the cooler until 
the water in it freezes. 

However, if the buckets are not 
covered, evaporation plays a major 
role in the freezing of the one con- 
taining the hot water. So much of the 
hot water evaporates that this more 
than compensates for the greater tem- 
perature range it must cover before 
freezing. In short, there is less water 
to freeze in the hot bucket and it cools 
and freezes faster. 

Dr. Kell’s experiments showed that 
as water cools from 100°C to 0°C., 
some 16 percent of it evaporates. An- 
other 10 percent vaporizes as the 
liquid turns to ice. In other words, if 
100 pounds of boiling water is poured 
in a large wooden tray, more than 25 
pounds of it will evaporate before it 
freezes. 

He also found that when the tem- 
erature of the cold environment is 
20°F., very hot water can freeze about 
10 percent faster than an equal vol- 
ume of water starting at room temper- 
ature. Water takes the longest time 
to freeze when it starts at 73°F. ■ 
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Wake up with 
a breath of pure oxygen 

British motorists who get drowsy can 
perk themselves up by breathing ox- 
ygen from a pocket-sized dispenser 
like the one this woman is using. It’s 
also recommended for use for motor- 
ists or business executives who feel 
tense or fatigued. British motor or- 
ganizations frown upon the device 
however, declaring that artificial 
stimulants of any sort cannot sub- 
stitute for rest. Similar devices are 
available in the U.S. but come with 
identical warnings from experts. 


Seeing inside the brain 
with radioactivity 

By injecting harmless radioactive ma- 
terial into the arteries leading to the 
head, scientists at UCLA can look at 
the living human brain more clearly 
than ever before. Special video cam- 
eras sensitive to the radioactive ma- 
terial project the journey of the 
material through the brain passage- 
ways and can indicate if there is any 
brain disorder. The way the radio- 
active materials linger in certain 
regions or detour around obstruc- 
tions give important medical clues. 




BIPS 


People behave differently 
when police are around 


You can buy a sticker for your car 
in England that reads, “I am not 
afraid of the police because I have 
done nothing wrong.” “Police” is ten 
times bigger than other words, mak- 
ing your car look like a squad car. 
Police admit infractions are down. 
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How to keep your 
Christmas tree green and fresh 

To one gallon of water add two cups 
of light corn syrup, four teaspoons of 
chlorinated bleach and four table- 
spoons of Green Garde Micronized 
Iron. This homemade recipe is sup- 
posed to help keep your tree fresh 
only if it still has 80 percent of its 
original moisture. If it has been cut 
too far in advance, chances are no 
amount of special care can keep it 
fresh or prevent its needles from fall- 
ing prematurely. Encap Products, Mt. 
Prospect, Illinois. 


Tooth decay may be 
totally eliminated 

A new paint-on material called 
Epoxylite Fissure Sealant promises to 
virtually stop all tooth decay on oc- 
clusal surfaces. The sealant is ap- 
plied to the teeth by a dentist or hy- 
gienist in a simple two-step process 
which seals off the microscopic cracks 
and fissures where most tooth decay 
begins. The teeth are first thoroughly 
cleaned and then the plastic sealant is 
applied and dried with a gentle stream 
of air. Epoxylite Corp., South El 
Monte, Calif. 


Psychedelic lights borrowed 
to help deaf children speak 


Psychedelic lights flashing in response 
to the sound of a deaf child’s voice 
are teaching speech where before it 
had seemed hopeless. At Larchmoor 
School for the Deaf in Bucking- 
hamshire, England, five boys and a 
girl (all deaf) are now learning to 
use their voices for the first time by 
making sounds into a microphone 
which automatically causes colored 
lights to flash on a machine in front 
of them. The children range in age 
from nine to 13. 






O ne of aviation’s most costly 
problems is fog over airports. 
At least $75 million a year is a con- 
servative estimate of what it costs to 
deal with the monumental air traffic 
jams resulting from fog. But the Air 
Transportation Association of Amer- 
ica hopes that a partial solution may 
soon be available. 

World Weather, Inc., of Houston, 
Texas, has developed a machine called 
“Fog Sweep,” a 100-foot long tube 
which sprays fog-dispersing chemicals 
into the air high over airports so that 
planes can land. 

Gene Kooser and Tom Bucchino, 
the owners of World Weather, believe 
that fog can be dispersed effectively 
using their device and have set out — 
with a $100,000 contract from 34 
U.S. and Canadian airline firms — to 
prove their theory. 

What is this mysterious chemical 
that chases away the fog? World 
Weather won’t tell; they’re afraid of 
competitors. But they do say that the 
chemicals are non-toxic. 

How do the chemicals work? 
Kooser reports that they cause the 
minute moisture droplets of fog to 



combine into larger droplets, often 
producing rain. 

Kooser and Bucchino have also 
taken their spraying equipment aloft 
in an airplane with, reportedly, great 
success. The plane is rigged with pip- 
ing and nine nozzles for the liquid 
chemical, and under the fuselage is a 
larger single nozzle which sprays the 
chemical in powder form. Each run 
of the plane can cut a 300-foot path 
through the dense fog. Windy days, 
however, tend to erase most of Kooser 
and Bucchino’s efforts. ■ 

Giant arm of the 100-foot "Fog Sweep” 
(opposite) can reach high enough over a 
runway to clear a path for an airplane to 
land safely. 

Photo Trends 



Airplane sprays fog-dispersing chemical 
into the fog above and is successful in 
chasing away fog (below) a few minutes 
later. Windy days are hindrance, however. 
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The fact and fiction about 



Does cholesterol really deserve the reputation it has re- 
ceived in recent years? One medical doctor brings us up- 
to-date on what is known about this alleged man-killer. 


by Joseph D. Wassersug, M.D. 

A STUBBORN, 94-YEAR-OLD LADY 
patient of mine adamantly has 
refused all dietary advice (and still 
does, I might add). She enjoys her 
bacon and eggs (both rich in choles- 
terol) every morning and, as an 
added gesture of defiance, dips her 
bread into the bacon fat and eats 
that too. She happily shared the ice 
cream and goodies with her guests at 
her recent birthday party. But at 94, 


even the most conservative dietician 
must admit that, obviously, choles- 
terol didn’t shorten her active life. 
Some people might even claim, with 
some justification, that it may have 
contributed to her vigor and longev- 
ity! 

It’s almost half a century since 
doctors first suspected that choles- 
terol was a secret killer, doing its 
dirty business by clogging the ar- 
teries going to the brain, heart and 
other organs. Today, in spite of all 
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the public hysteria about cholesterol 
in diet, skeptical scientists are still not 
sure. What are the facts? Is choles- 
terol really a man-eater? 

Cholesterol is generally regarded as 
one of a number of complex greasy 
chemicals related to the fats, al- 
though scientifically it is really clas- 
sified with the heavy organic alcohols. 
It is present in many foods, particu- 
larly animal fats. Bacon, lard, butter, 
beef-fat, cream and egg yolk all 
contain relatively large amounts of 
cholesterol. Fish, fruits, vegetables 
contain very little of the substance. 
Cholesterol is also present in varying 
amounts in your blood. That’s what 
makes it a problem, and sometimes a 
potential killer. 

But cholesterol is not the only fatty 
substance in the blood. There are also 
triglycerides such as beta-lipopro- 
teins, abnormal beta-lipoproteins, pre- 
beta-lipoproteins and, perhaps, still 
others as yet unidentified. Cholesterol 
is the easiest of the bunch to detect 
and measure. Testing for cholesterol 
is like looking for your lost watch un- 
der a lamppost because the light is 
better there. It may not be the right 
place to look- but it is the brightest. 

Cholesterol and other fatty sub- 
stances in the blood are lumped to- 
gether as “serum lipids,” and an ab- 
normal increase of these substances 
is called “primary hyperlipidemia.” 
The term “primary” is used to in- 
dicate an essential difference from 
the average since all of us will show 
a transient “secondary” rise in blood 
fats shortly after eating a diet that is 
rich in fat. The person with “primary 
hyperlipidemia” has too much fat in 
his blood even when his blood is ex- 
amined early in the morning after an 
overnight fast. 

Now the problem of testing just for 
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cholesterol becomes even more com- 
plicated because many doctors feel 
that there are five classes of blood 
lipids, according to schedules based 
on the research of Dr. Donald S. 
Fredrickson of the National Institute 
of Health. Ideally each of these five 
categories should be tested and each 
treated with the diet that is most ap- 
propriate. In one sense, then, there is 
no one low cholesterol diet but five 
of them. But even this concept needs 
to be further amended as will be 
pointed out later. 

Not a poison 

Most important, cholesterol is not 
a poison or a foreign substance (like 
arsenic or lead) in the blood. Choles- 
terol is an important constituent of 
the body arid its basic structure is 
reflected in some of the most complex 
hormones and vitamins that are es- 
sential for life and health. To pre- 
serve its vital cholesterol, the body 
has devised a most intricate protec- 
tive system, so complicated that it is 
now only barely beginning to be un- 
derstood. 

According to a recent report by 
Drs. John M. Dietschy and Jean D. 
Wilson of the University of Texas, 
“The synthesis, absorption and de- 
struction of cholesterol in the mam- 
mal is controlled by complex, inter- 
locking feedback mechanism (or 
mechanisms), of which bile acids 
and cholesterol themselves are the 
principal mediators.” 

At least two sources of cholesterol 
are available to the body; first, that 
which it gets as cholesterol from the 
diet and, second, that which it creates 
or synthesizes itself from simpler 
dietary constituents. In other words, 
the body can make its own choles- 
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"It is almost impossible to regulate the 
amount of cholesterol in the blood ... by diet." 


terol, as much as it seems to “need,” 
even if the diet contains absolutely no 
cholesterol. 

Although the data in humans is not 
as fully detailed as in other mammals 
it is likely that there are no great dif- 
ferences between comparable species. 
For example, in the squirrel monkey, 
97 percent of all its cholesterol man- 
ufacture or synthesis is carried out 
by only two tissues, the liver and the 
intestinal tract. The skin contributes 
another one percent to the total syn- 
thesis. Here the body uses simple 
acetates building them up stepwise 
through enzyme action to the giant 
cholesterol molecule. 

Much of the mystery of cholesterol 
synthesis has been elucidated in the 
past decade or two through research 
using acetates “labeled” with Carbon- 
14. Matter of fact, most experts today 
believe that every mammalian tissue 
is capable of at least some degree of 
cholesterol synthesis using simple 
acetates as starters. 

Three factors control the amount 
of cholesterol that the body synthe- 
sizes: (1) amount of cholesterol in 
the diet, (2) total calories in the diet 
and (3) a normally functioning cir- 
culation of bile acids through the 
liver and intestine. When the diet is 
rich in cholesterol, the body synthe- 
sizes less cholesterol. When the diet 
contains more calories, more choles- 
terol is synthesized. If bile and bile 
acids are drained out of the body by 
a tube in the hepatic duct and the bile 
acids are thus diverted from the in- 
testine (their normal destination), 
the manufacture of bile by the liver 
is tripled and- intestinal synthesis of 


cholesterol is increased ten-fold. 
Thus it is almost impossible to regu- 
late the amount of cholesterol in the 
blood merely by manipulating the 
diet. The body has its own regulatory 
mechanisms, curbs and controls. 

Average values of blood choles- 
terol, therefore, have a wide range, 
much wider, for example, than the 
normal amount of hemoglobin, salt 
or sugar in the blood. A recent study 
of over 2,000 employees (presumably 
healthy) by the Metropolitan Life 
Insurance Company using automated 
equipment bears this out. Average 
cholesterol values for males were 
higher than for females below the age 
of 45 but the reverse was true at 
higher ages. For both sexes average 
values generally advanced with age 
with anywhere between 150 to 300 
being “normal” and, in some in- 
stances, figures as high as 347 would 
be considered merely as “high aver- 
age” rather than abnormal. A mod- 
ern textbook lists the average values 
of cholesterol from 150 to 250. At 
the Massachusetts General Hospital 
the “normal values” are placed be- 
tween 150 and 280. 

To add to the complications of 
measurements, the amount of cho- 
lesterol that you have in your blood 
at any time will vary not only with 
age and diet but also with stress. Not 
long ago a group of doctors at the 
Navy Medical Neuropsychiatric Re- 
search Unit at San Diego, California, 
studied the blood of a team of sailors 
who had successfully completed a 
“stressful” 16-week Navy Under- 
water Demolition Training Course. 
These doctors placed the “normal” 
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range between 173 and 244 but in- 
dividuals, upon repeated testing, 
showed variations in their own fig- 
ures of eight to 20 percent of their 
averages. 

In other words, a normal “aver- 
age” man may have a reading of 200 
on one day and 240 the next, and the 
40-point difference would not reflect 
improvement or worsening but would 
simply be an average range for that 
person. Thus, the person who follows 
his blood cholesterol levels (like 
stock market reports), delighting in 
a two-point loss, or being depressed 
by a six-point gain, completely lacks 
any understanding of the nature of 
his blood cholesterol. 

Nevertheless, in spite of the intri- 
cacies of the problem, there is enough 
evidence to suggest that true “hyper- 
lipidemia” is related to hardening of 
the arteries and, for most of its vic- 
tims, is a real threat to health. 

Something should be done about it. 
But what? 

First, never be satisfied with a 



single blood cholesterol test. To un- 
dertake any sort of treatment sched- 
ule without several confirming tests 
may be foolish — if not hazardous. 
Not only do individuals vary within 
themselves, as has already been 
pointed out, but different laboratories 
vary with each other in technique and 
range of normality. 

Second, keep the diet low in calo- 
ries. A low calorie diet is usually a 
low cholesterol diet. Keep your 
weight at average or below average 
figures. To start a so-called low- 
cholesterol diet in your 80s is non- 
sense unless you plan on breaking the 
track record for longevity. If you get 
to 80-plus on what you’ve been eating 
(and enjoying) there’s absolutely no 
point in changing your diet. 

Third, consult your doctor about 
medicines. There are two drugs cur- 
rently available (sodium dextro- 
thyroxin and clofibrate) that can 
lower cholesterol in certain cases. 
Other anti-cholesterol drugs are cur- 
rently “on the drawing board” and 
may be released by the Food and 
Drug Administration when their ef- 
fectiveness and safety are assured. 

Finally, don’t become a “diet-nut” 
and don’t panic because of some 
scare article that you may have read. 
No manufacturer of any anti-choles- 
terol medicine is still allowed by the 
Food and Drug Administration to 
claim that the lowering of cholesterol 
actually prevents hardening of the 
arteries or increases life’s span. Keep 
thin, exercise regularly and check 
with your own doctor for any new 
developments. ■ 


For further reading 

“ Framingham P.S. — Fat in Food May 
Not Count." Medical World News. 
September 11, 1970. Pages 15-17. 
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a new raw material? 


Can our maelstrom of refuse be re-used? You'd 
never know it in some of its new disguises. 



By Barbara Ford 

S TEAM IT, BAKE IT, CRUSH IT, shred 

it, melt it, heat it, water it, shake 
it, mix it, compress it, plant it, filter it, 
spray it, extract it. “It,” in each of 
these technological processes, is 
waste — the once-drab material from 
which scientists are now making a 
host of useful products, old and new. 
A growing number of these pollution 
experts claim that the best thing we 
can do with waste is recycle it back 
into the process that produced it or 
re-use it as a different product. 

Either way, waste reclamation has 
some very attractive features: it gets 
rid of the waste, it gets rid of the pol- 
lutants often produced by dumping 
or conventional incineration — and it 
may even produce revenue. 

No one is naive enough to believe 
we can reclaim all the waste we dis- 
card, but almost everyone involved 
in antipollution technology believes 
we can reclaim far more of it than 
we do. In Europe, always more re- 
use conscious then the profligate 
U.S., some 50 percent of waste paper 
is recycled back into the paper-mak- 
ing process. We reclaim only 20 
percent— 60 percent during World 
War II. Paper is generally conceded 
to be the leading contender for re-use 
but waste metals and glass are com- 
ing in for a good share of attention, 
too. Even messy waste like slag and 
fly ash can be economically re-used. 

Fly ash, slag, glass, metal and 
paper are all solid waste, on which 
much of our reclamation efforts are 
focused at present (President Nixon 

Waste paper like this has been turned into a 
high-protein animal food by GE’s Dr. W. 
Dexter Bellamy, shown here with test tubes 
of biomass produced from paper. 


called for a concentration of Federal 
research funds in this area early this 
year), but ingenious processes to re- 
use and recycle liquids and even heat 
and air pollutants are also being de- 
veloped. But let’s look now at waste 
solids — our most visible waste pollu- 
tion problem. Paper, our most valu- 
able waste solid, makes up a whop- 
ping 60 to 70 percent of urban 
refuse. Paper is actually cellulose, a 
highly versatile material as some of 
the new uses being developed for 
waste cellulose indicate. Here is a 
grab bag of technology now being 
used to reclaim paper: 

• In Pittsburgh, U.S. Bureau of 
Mines chemists have turned ordinary 
municipal refuse, minus metals and 
glass, into a low-sulfur oil. They do 
it by heating and shaking the refuse 
in a big stainless steel pressure cooker 
while adding carbon monoxide. The 
carbon monoxide and steam react to 
form active hydrogen, which con- 
verts 90 percent of the waste into oil. 
Next step: gasoline. 

• Dr. A. O. Converse of Dartmouth 
College described a method for mak- 
ing sugar out of paper-rich refuse to 
the Northeastern Regional Antipollu- 
tion Conference held at the Univer- 
sity of Rhode Island in Kingston this 
summer. First developed during the 
sugar-shortage days of World War II, 
it involves adding water to refuse 
from which the metals and glass have 
been removed, then evaporating the 
moistened cellulose. Two hundred 
and fifty tons of refuse yield some 75 
tons of sugar at about the same cost 
it would take to make sugar from 
molasses. 

• Refuse with a high paper con- 
tent has also been turned into a pro- 
tein-rich animal food by General 
Electric’s Dr. W. Dexter Bellamy, 
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Conventional low-temperature incineration 
of hand-separated municipal waste produces 
unwieldy piles (top) of cans, ash, charcoal, 
iron and stones, among other residue. Most 
of it is disposed of as landfill. New IITRI 
method of high-temperature incineration 
converts non-separated refuse (large pile, 
right) into small pile of “ urban ore" which 
can be turned into usable products such as 
filter pads and abrasive agents. IITRI says 
value of products recovers disposal cost. 



who did it by letting heat-loving bac- 
teria digest the cellulose in a high 
temperature “digestion tank.” The 
bacterial action produces a bland 
“biomass” which is given a form and 
flavor animals like. 

• At St. Regis Paper Company’s 
Technical Center in West Nyack, 
New York, researchers have pro- 
duced a grayish-brown paper suitable 
for printing and a cardboard that 
might make a good wallboard from 
ordinary garbage. The conversion 
process, which is still in the labora- 
tory stage, might be a profitable way 
for a town of at least half a million 
population to reclaim its paper, 
metals and glass, according to Dr. Ed 


Arnold, manager of Research and 
Development. 

• Refuse treated with heat and 
water makes a fine compost, or soil 
conditioner, Raymond Regan of 
Manhattan College, N.Y., told the 
Northeastern Regional Antipollution 
Conference. He has devised an equa- 
tion giving the amount of moisture 
needed for various kinds of refuse — 
the more paper, the more moisture. 

Once paper is removed from 
municipal refuse, the most usable 
materials it yields are glass and metal. 
One big problem: separating the 
metal and glass from the paper. A 
number of new techniques are being 
developed to do the job, the most 
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promising at the U.S. Bureau of 
Mines’ pilot plant in College Park, 
Maryland, where metals are sepa- 
rated from glass and other refuse 
mechanically. In most reclamation 
projects, however, hand sorting — a 
messy, unhealthy, expensive practice 
— is still the rule. Once separated, 
waste glass and metal have a number 
of uses. Among them: 

• A small percentage of waste 
glass— it now varies from 5 to 10 
percent but may eventually go higher 
— can be used in making new glass. 

• Waste glass also makes a good 
substitute for aggregate in asphalt 
(they call it ‘glasphalt’), as well as a 
component of bricks and other build- 
ing materials, according to John H. 
Abrahams Jr., of the Glass Container 
Manufacturers Institute, Inc. “Re- 
search has already developed use for 
all waste glass,” he told the North- 
eastern Regional Antipollution Con- 
ference. “The problem now is getting 
the glass.” Member companies of the 
GCMI have begun programs for buy- 
ing back used bottles (usual price: 
one-half cent apiece) based on a suc- 
cessful pilot program in Los Angeles. 

• A similar retrieval program has 
been launched for aluminum cans by 
both Reynolds Metal and Kaiser Alu- 
minum, both of which pay 10 cents 
per pound. The reused aluminum is 
recycled back into the can-making 
process, an operation that offers no 
problems when the cans are all-alu- 
nainum. Combination cans — those 
with steel sides (usually tin-plated) 
and an aluminum top are unusable. 

• All-steel cans look like a good 
retrieval bet, too. In a recent test at 
National Steel Corporation’s mill in 
Weirton, West Virginia, 750,000 tin- 
free steel beer cans and a number of 
old cars were dumped into a basic 


oxygen furnace together with molten 
iron. After a half-hour, 300 tons of 
sheet steel emerged ready to be made 
into steel products. It’s estimated that 
we discard about 65 billion tin-free 
steel cans each year. 

• Junk cars, one of our biggest 
waste metal headaches, are being 
shredded into scrap and mixed with 
a plentiful but presently unused ore, 
taconite, in a promising U.S. Bureau 
of Mines project. When both are 
heated together in a kiln, the process 
turns the non-magnetic taconite into 
a magnetic substance that then re- 
sponds to methods for separating iron 
from rock. At the same time the scrap 
itself oxidizes. Both metals are usable 
in their new form. 

In most of these processes, sorting 
can make the difference between an 
economical operation and an un- 
economical one, but some new solid 
waste technology evades the sorting 
problem. At the Northeastern Re- 
gional Antipollution Conference, 
Paul A. Carver of Charles A. Ma- 
guire and Associates enthusiastically 
reviewed Japan’s new high-density 
waste compaction system, which can 
squeeze non-separated municipal gar- 
bage into a package 10 times smaller 
than its original size. After being 
dipped in asphalt and wrapped in 
chicken wire, the yard-long cubes are 
deposited in landfill sites and covered 
with topsoil. 

“You can sit on the cubes, stand 
on them, eat lunch on them,” Carver 
told his audience of engineers and 
chemists. “And I could work at the 
plant in the suit I have on.” 

Several 150-day tests run by the 
Japanese Department of Health in- 
dicate that biological and chemical 
reactions of the organic material in 
the garbage is sharply curtailed as a 
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result of the compaction, notes Car- 
ver. In particular, the tests show that 
the generation of gases normally 
produced by decaying organics is 
almost completely halted. Settling, an- 
other possible danger, appears mini- 
mal — one third of an inch on a 15- 
foot wall of cubes. The prime advan- 
tages of the method, says Carver, are 
efficiency and cost savings, plus 
cleanliness, flexibility and low noise. 

Is this the answer to the U.S. gar- 
bage disposal problem? A similar sys- 
tem is being installed for the city of 
Boston but some of Carver’s profes- 
sional colleagues expressed doubts 
about it. “I don’t like leaving the 
garbage untreated,” one remarked 
later at dinner. “What happens to it 
in 10 years? Or in 50 years?” 

Another process for treating non- 
separated solid waste has been de- 
vised by the Illinois Institute of 
Technology Research Institute in 
Chicago. It is a high-incineration sys- 
tem (2800°F) that converts solid 
waste into what IITRI calls “urban 
ore.” The glass and metal (organics 
are consumed) in the melt separate 
from one another, the metal settling 
to the bottom of the furnace and the 
glass rising to the top as slag. The 
metal can be used in making filter 
pads, abrasive agents and iron cast- 
ings, while the glass goes into fiber, 
beads, sewer pipe and structural tile. 
The cost? IITRI says the value of the 
products made from urban ore would 
recover the costs of refuse disposal. 

Non-separate solid waste makes a 
fairly good fuel, too. A new electric 
plant at Hogdalem, a suburb of 
Stockholm, Sweden, will burn all the 
municipal refuse trucked to it to 
generate electricity. Since refuse is a 
low sulphur fuel, the plant will pro- 
duce little pollution. Experts there 


figure that Stockholmers discard some 
650,000 tons of garbage per year 
from which some 16 million watts of 
electricity can be produced — more 
when two new furnaces are added. 
A similar plan will be tried soon in 
St. Louis, Missouri, where Union 
Electric, the local electric utility, will 
burn municipal waste with fossil fuel 
in a new government-financed plant. 

Novel processes to reclaim other 
kinds of solid waste are also in the 
works. Among them: 

• Old rubber tires will yield oil 
and gas in a new plant being built by 
Firestone Tire and Rubber Company 
in Akron, Ohio. Earlier, Firestone 
and the U.S. Bureau of Mines co- 
operated on a project that produced 
as much as 140 gallons of liquid oil 
and 1500 cubic feet of heating gas 
from one ton of junk tires. 

• Sewage sludge, the solid leftover 
after sewage is treated, can be con- 
verted into a syrup-like molasses rich 
in food values in a process developed 
by Foster D. Snell, Inc. It involves 
heating the sludge and adding sulfur 
dioxide, thus dissolving part of it and 
leaving a treated filtrate containing 
protein, carbohydrates, vitamins and 
salt. It’s suggested, like other food 
products retrieved from waste, as an 
animal food. 

• Almost any kind of. inorganic 
aggregate, from fly ash (the talcum- 
powder-like substance produced by 
burning coal) to the residue of high- 
temperature incineration, can be 
turned into bricks in the Tech proc- 
ess, invented by T-A Materials, Inc. 
Workmen dump the aggregate into a 
hopper, add a little water, a dash of 
cement and a few chemicals, then 
stir. The mixture is fed into a press 
which makes bricks and building 
blocks cheaper than clay bricks. 
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The technology exists to convert much of our waste 
to useful products , but who is going to pay for it? 


• Coal fly ash can also be placed 
in rubber tires, where its presence 
significantly improves traction and 
skid resistance, the U.S. Bureau of 
Mines reports. As much as two 
pounds of ash per tire can be added 
without noticeably affecting the wear 
properties of the rubber. 

• Ugly deposits of slag, the waste 
produced by steel mills, has been 
turned into an asbestos-free fireproof- 
ing spray by United States Mineral 
Products. Asbestos sprays are strictly 
regulated in New York City, where 
use of them is said to have harmed 
the lungs and gastrointestinal tract. 

The technology obviously exists to 
retrieve much of the contents of our 
wastebaskets and garbage cans 
as well as the by-products of in- 
dustry, but who is going to pay for 
the retrieval? At the Northeastern 
Regional Antipollution Conference, 
several industry spokesmen painted a 
gloomy picture of the costs of recla- 
mation. “In general, if you want to 
recover something, it costs you twice 
as much as it does to destroy it,” 
pointed out G. V. O’Connor, director 
of development for Monsanto Biodize 
Systems, an offshoot of Monsanto 
Chemical Company that develops and 
installs pollution control systems for 
industry. Industry, other speakers in- 
dicated, is not eager to pay the bill. 
But some noted that if strict govern- 
ment controls are instituted for waste 
disposal, it may be cheaper and 
cleaner to retrieve salable products 
from waste rather than incinerate it 
or treat it. Relatively pollution-free 
disposal is not cheap. 

Still, government subsidies may be 


necessary for some reclamation pro- 
cesses. “I think the capital invest- 
ment for this process is too high,” 
says Herbert R. Appell, one of the 
Bureau of Mines chemists who re- 
trieved oil from garbage. “It needs 
some sort of subsidy.” 

A number of participants in the 
conference indicated that the U.S. 
householder could make the re- 
trieval of waste cheaper and easier by 
separating his own solid waste at the 
household level, much as millions of 
U.S. citizens did during World War 
II. Home separation would cut down 
what is often the biggest expense in- 
volved in reclamation of solid waste. 
Dr. James E. Etzel of Purdue Univer- 
sity recommended recently that every 
household have its own small hydro- 
pulper, a machine that grinds up 
glass, wood and bones to sand-sized 
particles and reduces metal to golf- 
ball-sized chunks. No hydropulpers 
are yet in operation at the household 
level, but pilot household separation 
projects are now going on in a few 
communities around the nations. 

“The cheapest thing to do with 
waste, of course, is nothing,” G. V. 
O’Connor told his audience of chem- 
ists and engineers at the Northeastern 
Regional Antipollution Conference. 
“But in the end that may turn out to 
be the most expensive thing of all.” ■ 


For further reading 

Air and Water Pollution. Gerald 
Leinwald, Editor. Washington Square 
Press, 1969. 

Controlling Pollution. Edited by 
Marshall I. Goldman, Prentice-Hall, 
1967. 
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Solving the mystery of 

The Street of the Dead 


by L. Sprague de Camp 

I N a.d. 1521, Hernando Cortes and 
his army vanquished the Aztec 
city of Tenochtitlan and built a new 
town, Mexico City, on its ruins. The 
march to Tenochtitlan had taken the 
Spanish conquerors through the an- 
cient remains of Teotihuacan (pro- 
nounced teh-o-tee-wa-KA AN ) , a city 
which contained two huge pyramids, 
for many years in abandoned ruins 
and covered with trees and scrub. 

After the Conquest, Spanish and 
Hispanified Indian chroniclers went 
back to the pyramids and questioned 
the defeated Mexicans who lived 
nearby about the history of Teotihua- 
can. The Mexicans had plenty to tell. 
To begin with, the name of the city 


meant “abode of the gods.” Some said 
that Teotihuacan had been built by 
gods; others, by giants. 

Before the rise of the Aztec Empire, 
said still others, a race of mighty 
builders called Toltecs had ruled cen- 
tral Mexico. Teotihuacan had been 
one of their capitals — perhaps the 
legendary Tollan. Another tale told 
how the gods Nanahuatzin and Te- 
cuciztecatl had thrown themselves 
into the sacred fire and emerged as 
the sun and the moon respectively. 
The pyramids marked the sites of 
these gods’ self-sacrifice and were, 
therefore, called the Pyramid of the 
Sun and the Pyramid of the Moon. 

A mile-long avenue, lined by 
smaller ruins, connected the two 
pyramids. Believing that these smaller 
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A SCIENCE MYSTERY 



Temple of Quetzalcoatl (also called the 
Temple of the Frog) means "feathered ser- 
pent,” and this picture shows why the an- 
cient temple received its name. The feath- 
ered serpents here alternate with heads of 
Tlaloc, the rain god. 


structures were the tombs of priests 
and chiefs, the Aztecs called this 
avenue the Micoatl or Street of the 
Dead. The site still had religious sig- 
nificance. The late Moctezuma, slain 
by his own people during a battle, had 
once performed religious rites there. 

In the centuries after the Conquest, 
however, it became plain that the Az- 
tecs had not really known anything 
definite about Teotihuacan. In fact, 
the city had already lain in ruins for 
half a millennium when the Aztec Em- 
pire first arose and the Aztecs began 
keeping records. These records were 
pictures on sheets of deerskin or 
agave paper, like comic strips with- 
out written words. 

In the 19th century, pioneers in the 
youthful science of archaeology began 


to investigate Teotihuacan. Prominent 
among these was Zelia Maria Mag- 
dalena Nuttall Pinart (1857-1933). 
She achieved much by finding and 
deciphering Aztec picture-manu- 
scripts and by collecting and de- 
scribing little clay figurines from 
various parts of Mexico, notably from 
Teotihuacan. Whereas the figurines 
from older sites are merely crude, 
generalized images of human beings, 
those from Teotihuacan take on the 
definite forms of the gods of the an- 
cient Mexican pantheon. 

Following her, a pioneer Mexican 
archaeologist, Leopoldo Batres, be- 
came “Guardian of the Monuments” 
and turned his attention on the Pyra- 
mid of the Sun at Teotihuacan. 
Around 1905, thinking that this pyra- 
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Pyramid of the Moon (above left) at Teoti- 
huacdn is the north end of the Street of 
the Dead (Micoatl). A view of the street 
(above) taken from the Pyramid of the 
Moon looking south shows the Pyramid of 
the Sun on the left. Both pyramids originally 
had small temples at their peaks, which have 
disappeared. Pyramid of the Sun, the largest 
of the two, was originally about 243 feet 
high. Comparative drawing at left shows its 
size in relationship to the Egyptian Pyramid 
Cheops of Khufu at Giza, over 480 feet. 


mid was too far gone to restore and 
believing that, if he peeled off the 
outside, he would find a buried 
temple, Batres began dismantling the 
pyramid. When the monument had 
been partly demolished without find- 
ing any temple, somebody in authority 
halted the destruction and ordered 
Batres to put the pyramid back to- 
gether. This was done in hasty, slip- 
shod fashion, so that the pyramid now 
bears only a vague, general resem- 
blance to its original appearance. 

Archaeological work continued at 
Teotihuacan during the succeeding 
decades. In 1962-64, under the direc- 
tion of Dr. Ignacio Bernal, the Mexi- 
can government undertook to clear, 
consolidate and restore the ruins and 
to erect a well-planned local museum. 

The main axis of Teotihuacan is 


the straight, mile-long Micoatl or 
Street of the Dead, a splendid cere- 
monial avenue running approximately 
north and south. The three main struc- 
tures fronting on it are the Pyramid 
of the Moon at the north end; the 
Pyramid of the Sun, about 750 yards 
south of the Pyramid of the Moon 
and standing on the east side of the 
Micoatl; and the Ciudadela or Citadel 
at the south end of the Micoatl, also 
east of the avenue. 

The Pyramid of the Sun is a little 
larger than the Pyramid of the Moon; 
but, since the latter stands on higher 
ground, its top is higher. On their tops, 
both pyramids originally bore small 
temples, which have now disappeared. 
With its temple, the Pyramid of the 
Sun was originally about 246.7 yards 
on the base side and about 243 feet 
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high. (The corresponding measure- 
ments for the Great Pyramid of King 
Khufu at Giza were about 247.3 yards 
and 480+ feet, respectively.) 

During the early decades of this 
century, there was much pseudo-sci- 
entific speculation about whether the 
ancient Mexicans and Peruvians had 
obtained their ideas for pyramids 
from the Egyptians. Some said that 
ancient Egyptian ships had sailed to 
the New World and taught the primi- 
tive natives the art of pyramid- 
building. Others asserted that the pyr- 
amid-building custom had spread 
around the world from west to east 
and had crossed the Pacific instead of 
the Atlantic Ocean. 

From what is now known, however, 
these ideas can be summarily dis- 
missed. The Egyptians had no ocean- 
going ships and, moreover, stopped 
building pyramids well over 1,000 
years before the erection of the great 
piles at Teotihuacan. Whereas the 
Egyptian pyramids were purely 
tombs, the pyramids of the ancient 
Americans — in Mexico, Guatemala 
and Peru — were bases for temples, al- 
though they might sometimes bury an 
eminent chief or priest beneath one 
as a special honor. 

As with the ziggurats of ancient 
Mesopotamia, the likeliest explanation 
of the American pyramids is that they 
enabled the priests to get closer to the 
gods in heaven, so that the latter could 
better hear the prayers and flatteries 
addressed to them. The fact that these 
various lands produced monuments of 
much the same shape means only that, 
when architecture is still primitive, a 
pyramid is the only kind of really high 
building that can be put up without 
imminent danger of falling down. 

Around the square plaza in front 
of the Pyramid of the Moon stand a 


number of smaller, truncated pyra- 
mids or pyramidal platforms; in the 
whole area of Teotihuacan there are 
about 50 of these platforms. Along 
both sides of the Micoatl, for its en- 
tire length, rise the remains of other 
buildings, which have been named for 
the decorations uncovered in modern 
times: the Palace of the Quetzal- 
butterfly, the Jaguar Temple, the 
Building of the Feathered Shells, and 
so on. Some of these edifices are partly 
underground, because later structures 
were built on top of them. 

The citadel at the southern end of 
the Micoatl was so called by the con- 
quistadores because the square, walled 
enclosure looked to them like a for- 
tress. The enclosure is a square about 
1,300 feet long on each side, bounded 
on each side by a wall — or rather, by 
a platform 50 to 100 yards wide, sur- 
mounted by a row of three or four 
truncated pyramids. It was, however, 
a religious structure and not a fortress. 

In the midst of the enclosure stood 
a hill of rubble. When excavated, this 
proved to be the remains of two pyra- 
mids, one built on top of the other. 
When they decided to enlarge one of 
their pyramids, the ancient Americans 
sensibly did not demolish the old pyra- 
mids but simply added the desired 
number of courses of stone or brick 
to its exterior. 

From the feathered serpents that 
decorate the western face of the 
smaller one, the pyramid is called the 
“Temple of Quetzalcoatl.” This name 
means “feathered serpent” in the 
Nahuatl tongue spoken by the Aztecs 
and still used by over a million Mexi- 
cans. “Quetzalcoatl” was the name of 
a god and a tenth-century Toltec 
priest-king. 

The Citadel, the pyramids and the 
supposed palaces along the Micoatl 
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were all built for religious or govern- 
mental purposes. There dwelt the 
priests, the nobles and the chiefs. The 
common people lived in huts of adobe 
and thatch, on streets which, laid out 
in a grid pattern, spread across the 
plain. Many decades of excavation 
and study will be required to learn all 
that can be known about the Teoti- 
huacanos from these remains. 

When the 16th- and 17th-century 
literature about the Aztecs — mostly in 
Spanish, but some in Romanized 
Nahuatl — was assembled and com- 
pared, it was found to tell a fairly 
coherent story of the Aztec Empire. 
The Aztecs (or Azteca or Mexica, as 
they called themselves) were one of 
the 'tribes of wandering barbarians, 
collectively called Chichimecs, who 
had overthrown the Toltec Empire 
and then built their own civilization on 
its ruins. During the 14th century of 
the Christian Era, the Aztecs had 
settled on an island in the wide, shal- 
low Lake Texcoco, which then occu- 
pied much of the Valley of Mexico. 
Their city, Tenochtitlan, grew to a 
kind of Amerindian Venice, with all 
parts interconnected by waterways. 
(Since the Conquest, the lake has al- 
most entirely dried up.) 

By the time of the Conquest, the 
Aztecs had established a shaky con- 
trol over most of central Mexico. But 
most of the subject tribes, resenting 
the draft of their youths and maidens 
for sacrifice, were only too willing to 
side with the Spaniards. 

Before the Aztec Empire, said the 
chroniclers, the Toltec Empire had 
flourished until overthrown around 
the 12th century by the Chichimec 
invasions. The Toltecs, too, had a de- 
tailed dynastic history; but this, -in the 
form in which it has come down, con- 
sists mainly of myth and legend. The 


idea long persisted that Teotihuacan 
was the Toltec capital of Tollan, 
where the great Huemac and his suc- 
cessors had reigned. During the last 
30 years, however, much has been 
done to straighten out the history of 
pre-Aztec Mexico. In 1941, the Mexi- 
can archaeologist Jimenez Moreno 
convinced his colleagues that the 
Toltec capital, the Tollan of the 
chronicles, had been, not Teotihua- 
can, but Tula, 40 miles northwest of 
Teotihuacan. At Tula, amid the ruins 
of the city, rises a flat-topped pyramid 
of moderate size. This pyramid is re- 
markable for the colossal, columnar 
statues of warriors, each 15 feet tall, 
standing on the flat top. In Toltec 
times these statues upheld the roof of 
the temple of Quetzalcoatl. 

Radiocarbon dating and the partial 
decipherment of some genealogical 
manuscripts of the Mixtec people, 
who lived around Oaxaca in the South, 
further helped to solve the puzzle. 
Then it transpired that Teotihuacan 
had flourished, not parallel with Tula, 
but before it. 

Who the original Teotihuacanos 
were, what they called themselves and 
their city, where they came from, and 
what language they spoke are un- 
known. Not one scrap of authentic 
historical knowledge about them has 
come down. What we know about 
them is what can be safely inferred 
from archaeological study. 

There is, however, no reason to 
doubt that the Teotihuacanos were 
physically like the other Mesoameri- 
cans: rather short of stature, copper- 
hued, with small hands and feet, broad 
heads and a tendency to hooked noses 
and retreating chins and foreheads. 
Their customs and religion seem to 
have been much the same as their 
successors, the Toltecs and the Aztecs. 
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"If civilizations be defined as .. . cities , writing 
and metals, Teotihuacanos were one-third civilized." 


Teotihuacan took form as a civi- 
lized center about the second century 
B.C. Some archaeologists think that 
this growth was stimulated by the in- 
fluence of one of the more easterly 
Mexican nations, such as the Totonacs 
or the Olmecs, whose cultural rise 
began a little earlier. During the next 
few centuries, the town grew to a large 
but unfortified city, and the great 
pyramids arose. 

We can be sure that the Teotihua- 
cano religion was much like that of 
later peoples. Their statuary clearly 
shows deities like Quetzalcoatl and 
the water goddess Chalchiuhtlicue, 
who were still worshiped at the time 
of the Conquest. 

An idea of the Teotihuacano cul- 
ture can be gained from the things 
that later Mesoamericans had, which 
the Teotihuacanos did not have. The 
later Mexican Indians made much use 
of gold and silver and were beginning 
to use copper at the time of the Con- 
quest, but the Teotihuacanos were al- 
together innocent of metals. Like the 
Aztecs but unlike the Mayas, they did 
not have a developed system of writ- 
ing, although certain glyphs in their 
decorations are thought to have had 
symbolic meanings. Hence, if civiliza- 
tion be defined as the combination of 
cities, writing and metals, the Teo- 
tihuacanos were only one-third 
civilized. 

While the Teotihuacanos had a set 
of number symbols, they did not, as 
did the Mayas, have a symbol for zero. 
Teotihuacan did not have the me- 
morial steles so common in Maya- 
land. Neither did it have the corbelled 
vault or the ball court, both widely 


used throughout Mexico later. (See 
“Tlachtli,” November 1970, page 26.) 
The Teotihuacanos did not smoke 
pipes and cigarettes, as did the Aztecs; 
if they knew tobacco, they used it 
only as a medicine. They lacked the 
bow and arrow, which first appeared 
in Mesoamerica during the Chichimec 
invasions. 

About the eighth century (estimates 
range from A.D. 650 to 900) Teoti- 
huacan fell. A wave of barbarian in- 
vaders — possibly the Toltecs’ fore- 
bears — overthrew the Teotihuacano 
state and burned the city. The increas- 
ing dryness of the land, together with 
the improvident deforestation of the 
surrounding hills, may have helped to 
weaken Teotihuacan. To judge from 
archaeological remains, some Teoti- 
huacanos fled to Azcapotzalco, south- 
west of Teotihuacan and west of Lake 
Texcoco, and to Xochicalco, 40-odd 
miles south of Mexico City. 

A century or two after the fall of 
Teotihuacan, the Toltecs settled at 
Tula and built a new capital there. 
Their state or empire flourished about 
from A.D. 900 to 1150, to fall in its 
turn before other barbarians. 

There was nothing inherently mys- 
terious about the Teotihuacanos. But, 
because nobody took the trouble to 
preserve their history during the two 
violent interregna that followed the 
fall of the Teotihuacano and Toltec 
civilization, it vanished forever down 
the pitiless gullet of time. ■ 


For further reading 

MEXICO BEFORE CORTEZ: ART, HISTORY, 
legend. Ignacio Bernal. Doubleday & 
Co., Inc. 1963. 
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An ocean 
full of 
medicine 


People have sought ocean 
"cures" for centuries, but 
now scientists are discover- 
ing just what valuable medi- 
cines exist in the depths. 


by William and Ellen Hartley 

W hen the great American 
boating public launches into 
another season next April, it will be 
enjoying itself immersed in the great- 
est potential drug store 'known to 
man. We’ve known about it all the 
way back to pre-history; but until 
recently no one has stepped up to the 
counter. The source of probable med- 
ical supplies is, of course, the oceans 
of our world. 

The halogen, iodine, was identified 
in 1811 by Bernard Courtois. In its 
most primitive form, it comes from 
the ash of certain types of seaweed. 
But as early as the era of the Phoeni- 
cians (and probably much earlier) 
man looked to the sea for medical 
aid. He didn’t know exactly why 
ocean products helped his ailments; 
but he recognized that they had a 
beneficial effect. 

As recently as 1930, some individ- 

Photos: Wometco Miami Seaquarium 

Puffer fish skin, intestines contain tetrodo- 
toxin, valuable medicinally, but lethal if the 
fish is not prepared properly for eating. 


December, 1970 


35 



uals still went to the ocean shores for 
the “cure.” Newport, Bar Harbor, 
the great seaside spas of Europe had 
curative as well as social implications. 
Favorable results were probably 
psychological to some extent; but 
there isn’t much doubt that shore 
visitors ingested helpful ingredients 
from their sea food. 

Cod liver oil was used as a vitamin 
source long before man knew what 
vitamins were. In his survey of a 
Marine Technology Society sympo- 
sium held at the University of Rhode 
Island at Kingston in 1967, Dr. Ara 
Der Marderosian (Philadelphia Col- 
lege of Pharmacy and Science) notes 
that classic drugs from the sea include 
agar, protamine sulfate from salmon, 
certain alginates and a number of 
other products. Agar comes from cer- 
tain types of seaweed, and inhibits 
the growth of some viruses. Prota- 
mine is a basic protein. Alginates are 
sometimes used in surgical dressings 
or to form a gel. 

But Dr. Ara Der Marderosian, 
who is widely regarded as one of the 
world’s top men in the study of drugs 
from plant or animal sources, ob- 


Sea cucumber is source of important re- 
search extract, holothurin. 



serves that, “Thousands of marine 
organisms are known to contain 
biotoxic substances and less than one 
percent of these have been examined 
for their pharmacological activity.” 
It may be a cheap joke, but in this 
case what we don’t know may hurt 
us. 

Extensive studies of drugs from the 
sea are being conducted at the 
Osborn Laboratories of Marine Sci- 
ences, New York Aquarium; the 
University of Miami’s Institute of 
Marine and Atmospheric Sciences; 
and perhaps half a dozen institutes 
elsewhere within the United States. 
Despite this worthy activity, there are 
fewer than 40 senior specialists in 
marine pharmacological and physio- 
logical research. 

As one cure for an untenable situa- 
tion — after all, some 70 percent of 
the earth is covered with water and 
water organisms — Senator Warren G. 
Magnuson (D., Washington) has 
placed a bill (S.1588) before Con- 
gress to establish a National Institute 
of Marine Medicine and Pharma- 
cology. 

The bill is still limping through the 
legislative mill, but Senator Magnu- 
son told Science Digest's writers that 
there is “wide support among sci- 
entists for this legislation.” This is 
easy to understand. Although rela- 
tively few scientists are working in 
these highly specialized fields, many 
recognize the importance for con- 
tinuous marine biochemical and 
pharmacological studies. They have 
shown much promise in alleviating 
the diseases of mankind. 

What do we expect to get from the 
sea, sea organisms or sea vegetation? 
Most of the following views are a 
synthesis of those of Drs. Ross F. 
Nigrelli and George D. Ruggieri, 
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S.J., (Osborn), Dr. Ara Der Marde- 
rosian (Philadelphia) and Dr. 
Charles E. Lane (Miami). In their 
papers or conversations, they refer to 
a broad spectrum of scientists in 
America and foreign countries. Un- 
fortunately, space limitations prevent 
full crediting. It is appropriate, how- 
ever, to mention Dr. B. W. Halstead 
of the World Life Research Institute 
in Colton, California. 

Dr. Nigrelli and his associates have 
been working with holothurin, an ex- 
tract from sea cucumbers. No one at 
this time even pretends that holothu- 
rin is a cancer remedy for man — but 
it does inhibit the growth of tumors 
in mice. It is also a cardio-tonic agent 
that may even be better than digitalis. 
And it blocks nerve conduction with- 
out harming the nerves. 

In the cancer-killing department, 
the female sea worm or bonellia is 
interesting. It produces a hormone, 
bonellinin, that inhibits growth. 
Tested on sea urchin eggs and on 
cancerous cells, it has stopped their 
growth entirely. Since it has this 
peculiar quality, it has obvious im- 
plications for cancer control. Sci- 
entists carefully point out that even 
though these substances may be un- 
suitable for use in man, they may 
serve as chemical models for syn- 
thetics. 

There’s a possibility that an extract 
from common clams may have can- 
cer-curing properties. (This is no 
reason to go in for a diet of clams. 
Much remains to be learned about 
their antitumoral activity.) 

In a practical sense, a marine plant 
produces a substance called cephalo- 
thin. It works somewhat like benzyl 
penicillin, but is active against certain 
penicillin-resistant bacteria. Lilly 
Pharmaceutical puts it out as a 


semisynthetic called “Keflin.” 

A product called “Digesan” is 
marketed by Takeda Pharmaceutical 
Industries, Ltd., in Japan. This 
comes from an algae and is useful 
against parasitic worms. Marine 
algae, in fact, may become one of 
our best sources of antibiotics. In the 
plant family, kelp contains an in- 
gredient that is a virus inhibitor. 
Sodium alginate from marine vege- 
tation has fully a dozen uses. One is 
that it knocks out radio-strontium 
from the human gastrointestinal 
tract. It’s produced in America as 
Kelgin (Kelco Company, New Jersey) 
and Manucol or Manutex in England. 

It is comforting to realize that 
Strontium 90, considered one of the 
most hazardous of all long-lived nu- 
clear fission products, can be re- 
moved from the human system with- 
out upsetting regular body function. 

When you sponge down your win- 
dows, you may be doing it with an 
antibiotic. The analogy is exagger- 
ated, of course, but many types of 
sponges — fresh to dried — have anti- 
biotic properties. 

One thing pointed out by Dr. 
Nigrelli and his associates is that 
seawater itself has antibiotic sub- 
stances. Man has always known this 
in a vague, atavistic way — long be- 
fore the word “antibiotic” came into 
the language. Wounded men on the 
war vessels of early years were lib- 
erally dosed with seawater. The idea 
was that salt somehow cleansed 
abrasions and other injuries. We now 
have evidence that more than salt 
is involved. There are more than 
1,400 types of bacteria in ocean 
water; and where bacteria are found, 
anti-bacterial agents are also present. 

Toxic materials from the sea or 
from sea organisms probably have 
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the most value to man. Most of our 
drugs are basically poisonous. Com- 
mon aspirin is a poison if taken in 
excessive doses. Medical science is 
alerted when a lethal material is 
isolated, because a modification or 
a synthetic substance may be tremen- 
dously beneficial to man. 

Dr. Charles E. Lane orginally went 
to Florida to find out how shark 
carcasses could be turned into fish 
meal. He then began working on 
isolation of the poison in the Portu- 
guese man-of-war, a jellyfish with poi- 
sonous tentacles. It isn’t deadly poi- 
sonous as is the sea wasp of the South 
Pacific ( Science Digest, August 
1970, p. 24), but you don’t forget 
a meeting with a man-of-war. 

Dr. Lane never forgot his en- 
counter. “We were swimming off a 
Florida beach,” he recalls, “and the 
entire family was thoroughly stung. 
I was disturbed to realize nobody 
knew anything about the nature of 
the animal or the material that was 
responsible for our agony.” 

Shortly thereafter, Dr. Lane began 
his studies at what is now known as 
the Rosenstiel School of Marine and 
Atmospheric Sciences, University of 
Miami. It was a long, tedious job to 
separate the nematocyst or stinging 
structure from the tentacular ma- 
terial, but Dr. Lane eventually man- 
aged to do so — getting stung so often 
that he now has “a pretty good sensi- 
tivity to it.” He says, “I almost have 
to stay out of the laboratory when 
the material is being prepared.” 

When he started his man-of-war 
research, the “poison” was a homog- 
enate prepared from the whole an- 
imal. Realizing that this crude mix- 
ture contained other ingredients, Dr. 
Lane worked out a system of separat- 
ing the stinging structure from the 


tentacles with the help of a mild 
enzyme. He was thus able to pro- 
duce pure man-of-war toxin. 

Parenthetically, guided by Dr. 
Lane’s experiments and preparing 
pure sea wasp toxin, the Australian 
Serum Laboratory has recently de- 
veloped a serum for the deadly sting 
of the sea wasp, another member 
of the Coelenterata family. Dr. Lane 
suspects that the chemistry of the 
sea wasp, another jellyfish structure, 
and the man-of-war may be quite 
similar. 

However, the man-of-war just 
drifts along with the current and has 
no effective way of administering 
its deadly toxin, except in a chance 
encounter. The sea wasp, swimming 
by pumping in typical jellyfish fash- 
ion, has photo receptors and, mov- 
ing toward the shadow it perceives, 
literally stalks its prey. 

Dr. Lane has found that man-of- 
war toxin inhibits membrane activi- 
ties, checking nerve conduction. It 
may also provide an ulcer cure. 
Dr. Lane says, in genial slang, “When 
you’ve got a material of this type 
going for you, its practical use as a 
clinical tool seems almost boundless. 

“There are all kinds of human 
maladies that involve defects in 
cellular function. If we can turn off 
cellular activity, the speculation is 
fascinating. But I think now that 
this is a problem for clinicians 
rather than those of us in funda- 
mental biochemistry. We’ve been 
giving them the tools. Now let them 
use them.” 

It isn’t that easy, of course, and 
Charles Lane would be the first to 


Portuguese-man-of-war toxin gives a power- 
ful sting but may someday be the source of 
a cure for ulcers. 
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admit it. He has a vest pocket atti- 
tude toward the use of research 
money; but (presumably) he would 
agree with Dr. Ara Der Marderosian 
that it takes about seven million dol- 
lars to get a new medication out of 
the laboratories, into pharmaceutical 
production, and into good old Doc 
Jones’ office. Moreover, biomedical 
research is not done in a hurry. Dr. 
Lane has spent more than 15 years 
on his man-of-war studies. 

There are many other potential 
or studied drugs from the sea — so 
many, despite financing hardships, 
that a full listing would look like 
the Yellow Pages in a city phone 
book. A few are mentioned in the 
following paragraphs. 

Can one imagine a nerve poison 
160,000 times more effective than 
cocaine in blocking nerve conduc- 
tion? One exists. The substance is 
known as tetrodotoxin, found in the 
puffer fish and more recently in the 
California amphibian newt, taricha 
torosa. Dr. Ara Der Marderosian 
has called it, “. . . the most spec- 
tacular single substance of pharma- 
cological interest isolated and char- 
acterized in the past few years from 
marine sources. . . .” 

It has been used in small doses to 
relieve suffering in terminal cancer, 
and to reduce muscular spasms. The 
Sankyo Company (Japan) and at 
least one American firm have been 
producing it. 

Other neurotropic agents (those 
with a selective affinity for nerve tis- 
sues) include saxitoxin, mytilotoxin, 
murexine and several others. Almost 
all are frighteningly toxic materials, 
but so is ingested iodine. The great 
hope is to harness their properties 
in therapeutic form. 

Current research is a projection 


of the long-term work started years 
ago. Thus, to borrow heavily from 
Dr. Ara Der Marderosian, there is 
continued interest in the hagfish 
hearts. This primitive fish has three 
hearts. Two are connected, working 
in unison. The third heart is inde- 
pendent from the others and syn- 
chronized by a chemical substance, 
working like an ideal chemical pace 
maker for the hagfish. (It may 
evenutally do the same for man.) 
The hagfish may expand the knowl- 
edge of our own hearts, and it may 
also give us some knowledge of the 
immune system. The hagfish has no 
thymus gland, a small organ that 
triggers immunity to disease. The- 
oretically, there should be no hag- 
fish. But something protects them: 
and grafts may lead us toward an 
understanding of the protective 
mechanism. 

Dr. Ara Der Marderosian makes 
much issue of sea cucumber nerve 
toxins. To quote him directly ( Drugs 
from the Sea, Rhode Island, 1967), 
he says that these toxins are inter- 
esting because they are capable of 
“freezing” nerves without damaging 
them, for possible post operative 
treatment of amputations. 

In an overview of a complex, 
fascinating field, one has to consider 
Dr. Ara Der Marderosian’s quote 
that “fully four-fifths of the earth’s 
animal life (representing over 500,- 
000 species in 30 phyla) lives in or 
on the water.” 

Man came from the sea. In his in- 
finite stupidity, he has almost for- 
gotten it as a source of life and 
health and is contaminating it at an 
ever increasing pace. Now, with the 
help of a handful of devoted scien- 
tists, he is hopefully beginning to 
recognize the sea as his best friend. ■ 


40 


Science Digest 


MIXED-UP GENES 
& PURE-BRED DOGS 

10 things to check when you buy a pup 


Dog breeders with good 
intentions have done 
considerable genetic 
damage to many of 
the most valuable dog 
breeds because of 
certain selective 
breeding techniques. 
The pug, for instance, 
has breathing problems 
because of being bred 
for its short, pushed- 
in snout. 


by Dean Lipton 

P am, a small, affectionate, female 
Boston bull terrier puppy, and 
Ranger, a large and handsome male 
German shepherd, have one thing in 
common. Both are the victims of the 
absurd ends finally reached by selec- 
tive breeding. 

1 Beware of hip dysplasia. 

Once the Boston bull was a numer- 
ous breed, but today it is seen far less 
frequently. It is a dying breed simply 
because breeders breeding for small 
size have so narrowed the female’s 
pelvic area that fully fifty percent of 
all Boston bull puppies born today 
must be delivered through caesarean 
section. 

Ranger’s problem is of a different 


nature. He is a cripple suffering from 
a bone disorder called hip dysplasia. 
The German shepherd deserves his 
popularity. He possesses a high order 
of canine intelligence, and under 
proper conditions, he is gentle enough 
to be a child’s pet. At his best, he is 
the most versatile of working dogs. 
German shepherds were initially bred 
for sheep-herding, thus their name. 
But they have been successfully used 
in fields as far apart as police and mil- 
itary work and as seeing-eye guides 
for the blind. Hip dysplasia is a con- 
genital disorder afflicting more than a 
quarter of this outstanding breed in 
the United States. 

“The disorder involves the abnor- 
mal development of the ball and socket 
of the hip joint, resulting in a ‘sloppy 
fit, ’” says Dr. Gary Brown of the An- 
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imal Medical Center in New York 
City. “This painful condition can lead 
to osteoarthritis and abnormal func- 
tion. We recommend, by the way, that 
dogs with this condition not be bred.” 

The insidious thing about it is that 
it cannot be detected in puppies even 
by experts using X-rays. When the 
dog grows older, an X-ray will accu- 
rately pin-point the disease, but by 
that time it is too late to do much 
about it. Hip dysplasia progressively 
cripples the animal until his hind 
quarters are no longer able to func- 
tion adequately. Sophisticated breed- 
ing methods are spreading it through 
the breed. 

Watch out for grotesque features. 

Nor are these the only dogs to 
be wrecked by the breeders. Origi- 
nally, the cocker spaniel was a won- 
derful bird dog, sturdy and intelli- 
gent, used to course out grouse, 
woodcock and other game birds. But 
that was before the breeders started 
to work on him for show and as a 
pet. His sturdiness has been bred out 
of him, and with it, his intelligence. 
He is sometimes skinny and some- 
times overweight, according to the 
kind of master he has. The demands 
of the show people have caused the 
breeders to grow his ears to a gro- 
tesque length, far too long to get 
around in the brush. More than this 
his nerves have been shattered, and he 
is so hysterical that sporting men gen- 
erally consider him a coward. Today, 
he is fit only for what he has become, 
a woman’s plaything. 

Bred for work or for show? 

The cocker spaniel is only one of 
the many sporting dogs destroyed by 
the demands of the show room and 
peoples’ desires for a pet. Some 



Grotesquely short legs, long bodies and fre- 
quent back problems haunt the dachshund. 


breeds can be divided into two dis- 
tinct classes: those animals which are 
used in the field and those used for 
show. And the distinction is frighten- 
ing to anyone who loves dogs. Many 
pointers, some setters, retrievers and 
large spaniels are still wonderful dogs 
when bred for the field. They have 
the muscle, the ruggedness, the stam- 
ina, plus that all-important quality in 
a field or work dog, intelligence. But 
the dogs of the same breed bred for 
show are another animal entirely. 
Their heads are too skinny, their 
flanks too heavy, and their lack of 
endurance and running ability makes 
them useless for field work, and to put 
it bluntly, they are dumb. 

Know the history of the breed. 

There is not even this division in 
some breeds. The beautiful Irish set- 
ter is seldom used for field work these 
days, nor is the once popular Gordon 
setter. Or take the astounding case of 
the French poodle, by long odds the 
most popular breed in the United 
States. It is not generally known but 
the French poodle was not always a 
pampered house pet. He has a proud 
history as a sporting dog — one of the 
finest retrievers ever known — which 
goes back beyond the Middle Ages. 
Archaeologists have unearthed Roman 
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bas-reliefs of the poodle carved dur- 
ing the first century. Even the way 
he is clipped is not some woman’s 
idea of a joke but a hang-over from 
the time he was clipped in this 
fashion to enable him to negotiate 
thick brush and swim easily. 

What is your purpose 
in buying a pup? 

So far has the French poodle 
descended that the American Ken- 
nel Clubs don’t even list him as one 
of the sporting breeds. Yet in England 
and Europe he is still used as a 
retriever. Fortunately, the process 
may be reversed in this nation. In the 
late 1950s, a group of sportsmen and 
women in Maryland began working 
the French poodle as a retriever. 
They found that unlike so many other 
breeds the breeders have not suc- 
ceeded in destroying his intelligence. 
Furthermore, he still has the nose, 
memory, mouth and hunting desire 
necessary for a good retriever. 

But, while the French poodle may 
turn out to be a happy exception, the 
lot of many other breeds is far from 
a happy one. The list reads like a 
Who’s Who of famous dog breeds. 
From St. Bernard to dachshund, 
from the friendly little basset to the 
stately great dane, the story is every- 
where the same. Breeding for show 
has weakened the St. Bernard’s back 
which in turn has caused a clumsy, 
lumbering gait. It is doubtful if the 
show-bred St. Bernard could rescue 
anyone. More likely, he would be the 
one in need of assistance. 

6 Know the potential delects 
ol your pup's breed. 

Like the German shepherd, increas- 
ing numbers of great danes suffer 
from hip dysplasia. While the basset 
does not have a congenital deforming 
disease, he might as well. For rea- 


sons known only to themselves, 
breeders have bred into him short, 
twisted front legs which cripple the 
entire breed. Like the cocker spaniel, 
his ears are too long, again the result 
of excessive selective breeding. The 
dachshund was developed to hunt 
badgers. The work demanded a dog 
short enough to follow a badger into 
his den, swift enough to catch him, 
and powerful enough to fight and 
vanquish him. This was the profile of 



Basse I hound has all but been crippled by 
breeders seeking shorter legs, longer ears. 

the dachshund as he used to be, but 
the breeders have turned him into a 
pale facsimile. He is thinner, longer, 
and so delicate that to use him as any 
kind of a hunting dog is simply out of 
the question. 

Sometimes excessive selective 
breeding will change the nature of a 
dog as well as inculcate different 
physical characteristics, and probably 
the most tragic example of this is 
what has happened to the collie. This 
dog’s very instincts have made him a 
fabled legend. Collie-type dogs are 
mentioned in the ancient chonicles of 
the early Roman Empire, and there 
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Great Dane was once 
a ferocious dog, 
but breeders have 
succeeded in developing 
a docile, loving pet. 

The Dane represents 
one of dog breedings 
success stories. 


is a dog like a collie in Chaucer’s 
Canterbury Tales. 

They are the second most popular 
breed of dogs in the United States and 
have been popular in England for 
show purposes since the middle 19th 
century. Queen Victoria was so taken 
with the breed that she helped pro- 
mote it, although it was a vastly dif- 
ferent animal then. Still, it might 
have been far better if she had never 
seen a collie. 

The collie got his start as a sheep 
dog. But the ones we see around our 
cities today would be useless on a 
ranch or farm with more than two 
sheep. For years, the animal used for 
most sheep work has been the border 
collie which the breeders have not yet 
gotten around to destroying. The rea- 
son some collie fanciers give for this 
is economic. They insist that the 
show-style collie is just too expensive 
for such utilitarian work. But the 
facts are quite different. An ordinary 
collie puppy of reasonably good stock 
can be purchased for as little as $50; 
a two-year-old, for about $200 or 
$300. Two years ago the prices quoted 
in Scotland (where most border collies 
are raised for skilled sheep dogs) 
ranged from 250 pounds ($600) to 


1,250 pounds ($3,000); and in one in- 
stance, an Argentine sheep rancher 
offered $4,500 for a dog he particu- 
larly wanted. Demand for these won- 
derful dogs far outstrips the supply. 
Buyers come from every sheep-rais- 
ing country in the world just to try to 
obtain one of these workers. 

When we make a comparison be- 
tween the two breeds, here is what we 
find. In the standard collie, special- 
ized breeding to produce a narrow 
head has diminished his intelligence. 
His slender legs and narrow chest 
would not sustain him long on rough 
sheep terrain. The pencil-thin nose 
and mouth desired for show demon- 
strations would hardly enable him to 
protect a herd against predators. And 
most important, although he comes 
from a long line of sheep-herding 
ancestors, the instinct for this work 
is all but gone. 

The border collie is strikingly dif- 
ferent. His broad forehead denotes 
his keen intelligence. His sturdy legs 
and deep chest enable him to be on 
the move for hours without tiring. His 
blunt nose and mouth make him a 
worthy foe against all but the largest 
predators. But most important, his 
ancestors’ old sheep-herding instincts 
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still flow in his body with full force. 
The border collie’s saving grace has 
been that he has not been recognized 
as a show dog. 

One look at the variegated breeds 
of domesticated dogs should indicate, 
if nothing else did, that the breeders 
are the heroes as well as the villains of 
the dog story. Without their work, 
the dog world would be much poorer 
than it is. 

By the time man began domesti- 
cating the first dogs 10-12,000 years 
ago, multitudinous species of wolves, 
jackels, foxes and wild dogs roamed 
the wilderness. The fact that there 
were so many different kinds of dogs 
even at an early stage led to the belief 
that they developed from different 
wild doglike animals. However, it is 
generally recognized today that all 
domesticated dogs in breeds ranging 
from Pekingese to great dane were de- 
veloped originally from wolves. 

The Russian geneticist, IIjin, con- 
ducted a series of hybridization ex- 
periments in the 1920s. He pointed 
out that dogs and wolves were so close 
that they interbred freely producing 
fertile off-spring, the duration of 
pregnancy was identical in both spe- 
cies, as was the blind period in the 
young. 

In 1954, another geneticist, Mat- 
they, analyzed wolf and dog chromo- 
somes, and then categorically stated 
that the wolf was the only ancestor of 
the dog. John Paul Scott, who is both 
a zoologist and a psychologist, after 
studying the question, decided that 
the dog has all the basic behavior 
patterns of the wolf. Others have 
pointed out that when a breed of 
domesticated dog such as the Aus- 
tralian dingo reverts to the wild state 
it adopts the habits of wolves and 
not foxes or jackels. 


Now, it is obvious if all dogs were 
first developed from wolves, that 
there were some early-day breeders 
who knew or guessed a lot about 
the laws of heredity long before 
Mendel. There are innumerable ex- 
amples of the yeoman work done by 
breeders from that time to the pres- 
ent. The many breeds of spaniels, 
setters and pointers were developed 
during the Middle Ages from only 
two primary breeds, the setting span- 
iel and the Spanish pointer. Actually 
some very fine breeds of dogs came 
along quite late. 

For instance, the first record of 
the Weimaraner was in 1810, although 
he may have existed earlier. How- 
ever, the wirehaired pointing griffon 
was not developed until 1874, and the 
German shepherd was just a dream 
in a breeder’s mind until towards the 
close to the 19'th century. It is true 
that breeders have made a neurotic 
mess out of the collie, but they were 
also responsible for gentling the once- 
ferocious great dane. 

Nevertheless, for several decades 
now breeders, not only in the United 
States but also in Germany and some 
other countries as well, have been 
damaging one breed after another. 
There are two main reasons for this. 
The first one is the breeding methods 
used. The second one is economic. 
They tend to get mixed. 

7 What breeding methods 
produced your pup? 

There are three basic methods of 
dog breeding: 

In-breeding — the breeding of 
closely-related animals such as 
mother to son or brother to sister. 

Line-breeding — the breeding of 
less closely related animals such as 
“cousins,” “nephew to aunt” and the 
like. 
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The poodle still has the potential of being a 
great hunter , although he doesn’t look it. 


Cross-breeding — the breeding of 
unrelated animals within the same 
breed. 

The closer the relationship the 
more likely that desirable traits will 
be fixed in the puppies. Also, of 
course, the more closely related the 
mating animals are to each other the 
more chance there is that defects in 
one or the other will crop up in the 
puppies. Breeders tend to use in- 
breeding for specific results, line- 
breeding to improve the line, and 
cross-breeding (or out-crossing, as 
they call it) to correct their breeding 
mistakes. Competent and reputable 
breeders will out-cross after a few 
generations of in-breeding or several 
generations of line-breeding. 

3 Defects of temperament. 

However, animal breeding is one 
of the most challenging occupations, 
often rewarding, but always risky. 
Many times the mistakes are not 


crossed out. Too, many breeders are 
in business only to sell puppies. “De- 
sirable” traits are readily visible in a 
puppy, but defects of temperament, 
for instance, are not. As there is a 
possibility when cross-breeding that 
desirable qualities as well as defects 
will be removed, there is a temptation 
for such breeders to out-cross less and 
less frequeptly, and sometimes not at 
all. 

9 Popularity can be harmful. 

It is becoming a truism in the field 
that popularity (as always, with some 
exceptions) is injurious to a breed. 
One notorious example is the German 
shepherd. In the 1920s, when the Rin- 
Tin-Tin craze was at its height, the 
German shepherd became so popu- 
lar, that German breeders exported 
numerous defective dogs to the 
United States when normally these 
animals would have been either 
destroyed or neutered. German 
shepherds (or “police dogs” as most 
unknowing Americans called them) 
won a reputation for viciousness. 
This reputation was as undeserved as 
it was unenviable. Normally, the Ger- 
man shepherd while an aloof dog is 
also a gentle one. 

Avoid miniaturization. 

Miniaturization has taken its toll 
of as many dogs as popularity. While 
the French or standard poodle seems 
to be one of the few breeds not seri- 
ously hurt by breeders, he has been 
reduced in size twice, first to a minia- 
ture, and then to a toy. Toy poodles 
are little more than yipping bits of 
fluff. And so it has gone with many 
other breeds. The reason is, of course, 
obvious in a nation of apartment 
dwellers. A toy is easier to keep in an 
apartment than a St. Bernard. ■ 
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Computers can be fun 



Computer chess tourna- 
ment was held at a Com- 
puting Machinery festi- 
val. Rules were the same, 
but moves were ex- 
changed by phone and 
transferred to boards. 


A lmost everyone got involved 
with a computer at the Associ- 
ation for Computing Machinery’s 
recent festival in New York City and 
the verdict was that the experience 
was fun. In one corner of a big room 
at the Hilton Hotel, a group of 
grade-schoolers, all boys, played 
chess with a computer. The board, 
complete with pieces, appeared on 
a screen. When a player wanted to 
jump a piece, he touched a light pen 
to it. A few of the youngsters beat 
the computer. 

“This is a fairly good computer 
chess program, considering that it 
beat one of the other programs,” 
noted its creator, Chris Daly of God- 
dard Space Flight Center, who was 
watching the action. “It’s written for 
a Varian 620. Right now, it’s easy to 
beat. How easy it is to beat depends 
on how fast it looks ahead — if it 
looks ahead further, it’s harder to 
beat but the game takes longer.” 

Daly created a more complex 
chess program that he entered in the 


festival’s chess tournament, but it 
lost out to a program from North- 
western University. Six chess pro- 
grams competed in the tournament, 
the first one of its kind. The rules 
of play were identical to those for 
regular human tournaments, al- 
though the moves were exchanged by 
telephone. Hundreds of chess buffs 
watched as the moves were trans- 
ferred to posterlike boards. 

For those less sophisticated in com- 
puter interaction, Donald E. Hall of 
MIT’s Lincoln Lab drew computer 
pictures on a screen. “Try num- 
ber 15-16,” someone called out. Hall 
obligingly pressed some buttons and 
a tiny pattern of lines appeared that 
soon spread into a star. “There’s a dif- 
ferent picture for each pair of num- 
bers,” he explained. “This doesn’t 
represent any very complicated pro- 
gram, but if people want to see pic- 
tures, I’ll draw pictures. Basically, 
though, this is an information re- 
trieval system.” * 

Nearby, several youngsters from 
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Riverdale Country Day School, an 
elementary school in Riverdale, New 
York, were devising their own com- 
puter programs in a display set up 
by Call-A-Computer, a Minneapolis 
firm. “This boy is writing a program 
simulating a rat in a maze,” explained 
spokesman Mike Lowrey, indicating 
a boy peering intently at a screen. “He 
wrote it here, today.” “I think my 
problem is that I’ve got these two re- 
versed,” said the boy, pointing to the 
words “cheese” and “hunger.” 

Programs in the form of games 
that were devised by other youngsters 


were already stored in computers at 
the Call-A-Computer exhibit. A 
woman visitor sat down at a keyboard 
to try one called Poluts, which was 
created by a 16-year-old named Jim 
Storer from Lexington, Massachu- 
setts. In Jim’s game, the player is dic- 
tator of an island kingdom with a 
pollution problem and a faltering 
economy. After 10 minutes the 
woman abdicated, her country’s econ- 
omy in ruins. 

“I feel very old,” she confessed, 
as she relinquished her seat to a 
grade-schooler eager to try Poluts. 


Use caution with carbon tet 

A hunter took his insulated, light- 
weight hunting suit to a do-it-yourself 
drycleaning establishment. On the 
way home, he became sick, dizzy and 
confused. A teen-ager crawled into a 
freshly-cleaned sleeping bag, zipped 
it up and went to sleep. He never 
woke up. 

The culprit, in both cases, was 
carbon tetrachloride, or carbon “tet,” 
a powerful cleaning agent used under 
as many as 35 trade names. 

Brief exposure to even a table- 
spoon of carbon tet in a small, poorly 
ventilated room can produce acute 
poisoning or even death. Lower con- 
centrations and repeated exposure 
can result in headaches, confusion, 
depression, nausea, vomiting, loss of 
coordination and visual disturbances. 
Some medical experts contend that 
the chemical has delayed side effects 
on the liver and other organs. 

Not all carbon tet is in cleaners. 
Some fire extinguishers, particularly 
the kind used by campers and hunt- 
ers, contain the chemical. So do some 
quick-drying lacquers, paint thinners, 
paint and varnish removers, metal 


polishes, rubber cements, insecticides, 
dry hair shampoos, fumigants and 
other products. 

Small children are in particular 
danger from carbon tet because the 
toxic fumes tend to hang near the 
floor. 

What can you do to protect your- 
self from the effects of carbon tet 
poisoning? Select products carefully. 
Read warnings on containers. Use all 
cleaners and solvents in well-venti- 
lated surroundings — if possible, out- 
doors. One expert says a well venti- 
lated room is one with two or three 
doors or windows open and a breeze 
blowing. — Reed G. Hildreth 


Mud on the moon 

The material dug up on the moon 
by the unmanned Soviet spaceship 
Luna 16 looks like “dry mud,” ac- 
cording to an observer at the Acad- 
emy of Science Laboratory in Mos- 
cow. American astronauts reported 
much the same first impression about 
moon soil. From the Soviet craft a 
robot arm holding an electric drill dug 
down 14 inches in the lunar soil to 
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retrieve the samples in the Sea of Fer- 
tility. After Luna 16 returned to 
Russia, the moon material was taken 
to the Academy. There it was sealed 
in a stainless steel chamber. Pumps 
sucked out the air and a sterilizing 
gas was let in, after which the cham- 
ber was filled with helium. Results of 
the analysis of the rocks will be pub- 
lished, the Soviets said. 


New anti-smoking drugs 

Some drugs really do block the 
impulse to smoke, work with four 
adult rhesus monkeys at the Albert 
Einstein College of Medicine indi- 
cates. The monkeys could puff either 
on a tube that gave them air or a tube 
attached to a cigarette to receive a 
water reward. Without drugs, the 
four primates all preferred to puff on 
the smoke tube. 

When three drugs — mecamyla- 
mine, hexamethonium and pentobar- 
bital — that are known to block the ef- 
fects of nicotine were administered to 
the monkeys, they changed their pref- 
erences. They began to puff more on 
the air tube. Two monkeys who had 
been given mecamylamine retained 
their preference for the air tube even 
after the drug was discontinued. The 
aversion persisted for as long as the 
monkeys were observed — one month. 

The researchers suggest in Nature 
that nicotine itself is the rewarding 
factor in cigarette smoke and that 
smoke by itself is unpleasant. 


Case for small family 

. Is there any advantage to children 
and parents in a small family as op- 
posed to a large family — four or more 
children? 

The Population Reference Bureau, 


Washington, D.C., which surveyed 
literature on the subject recently, re- 
ports that children from smaller 
families tend to be brighter, bigger, 
more vigorous and more responsive 
than the progeny of larger families. 
Small family children seem to have 
better relations with both their par- 
ents and their brothers and sisters, 
too. In most of the studies, social class 
was separated from family size for 
investigative purposes. 

As for parents, mothers and 
fathers of larger families — particu- 
larly mothers — are more prone to ill 
health, both physical and mental. In 
unhappy marriages, the chance for 
parental happiness apparently de- 
creases as the number of children in- 
creases. Marital adjustment, in fact, 
seems to be correlated with family 
size: the more children, the less ad- 
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Statue of the electric light bulb stands out- 
side Springe, West Germany, in memory of 
a local inventor, Heinrich Goebel. Accord- 
ing to local citizenry, Herr Goebel invented 
the electric light bulb a full 25 years before 
Thomas Edison, who is given the credit. 
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justment there seems to be. 

Some studies find no significant dif- 
ference between large and small 
families in adjustment, the bureau 
notes. In general, large families tend 
to be less planned, with less intensive 
“parenting” (a danger in smaller 
families), early acceptance of reali- 
ties and more crises, as well as more 
organization, discipline, conformity 
and specialization among the chil- 
dren. Small families are likely to em- 
phasize planning, rationalism and 
prudence. 

Only 30 percent of the children 
from large families wholeheartedly 
endorse the large family for them- 
selves, points out the bureau. 


Ultrasonic fossil-cleaning 

Ultrasonic cleaning units at the La 
Brea tar pits in Los Angeles are clean- 
ing small fossils much more speedily 
and safely than traditional methods. 
One of the devices, which use high 
frequency waves to pry dirt loose, 
cleans a fossil in just three minutes. 

Assembly-line fossil-cleaning has been made 
simple by the use of ultrasonic devices. The 
units can do in three minutes what it once 
took a person 2V2 weeks, and they are far 
safer for the fossil's fragile condition. 



Before the cleaners were used, freeing 
a single fossil from the Ice Age dirt 
that encrusted it was a tedious job 
that took a staff member about two 
and one-half weeks of work with a 
needle under a microscope. The rate 
of recovery of fossils with ultrasonic 
cleaning is about 90 percent com- 
pared to 25 percent for hand-cleaned 
fossils. Branson Instruments of Stam- 
ford, Connecticut, supplies the clean- 
ers. 


Now it’s asbestos masks 

A disposable, portable respirator 
that can be worn by workers applying 
asbestos insulation will soon be avail- 
able commercially, forecasts the In- 
sulation Industry Hygiene Research 
Program. A number of models are 
now being tested and worker accept- 
ance of the respirator, which looks 
something like the familiar “gas 
mask,” has been good. In one series 
of tests conducted with a device de- 
veloped by the Minnesota Mining and 
Manufacturing Company, workers 
wearing the respirator reported favor- 
ably on breathing, weight, vision and 
comfort. Single-use respirators are a 
must because of maintenance diffi- 
culties on construction sites. Inhala- 
tion of asbestos by insulation workers 
sometimes causes lung disease. 


MSG called 'safe’ 

Monosodium glutamate (MSG) is 
safe to add to food, the Food and 
Drug Administration has decided. In 
recent years, MSG has been under 
fire. Authorities claimed that MSG 
was responsible for the Chinese Res- 
taurant Syndrome (see Science Di- 
gest, May 1969, p. 40), a battery of 
uncomfortable symptoms experi- 
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enced by some persons after eating 
Chinese food. Other authorities 
claimed it produced damage in new- 
born mice when injected under the 
skin. Further experiments conducted 
by the National Academy of Sciences 
and the National Research Council, 
however, indicate there is no risk to 
man from normal use of monosodium 
glutamate. The Chinese Restaurant 
Syndrome? Just a transient allergic 
reaction, says the NAS/NRC. But 
uncomfortable. 


Pamper your sesamoids 

Higher heels on women’s shoes 
may mean a return engagement of the 
wandering sesamoid, Radiology News 
Digest warns. The sesamoids are 
small bones on the ball of the foot 
at the base of the big toe. They act 
as a kind of ball bearing, diminishing 
friction, modifying pressure and al- 
tering direction of muscle pull. Pro- 
longed wearing of high heels, how- 
ever, occasionally fractures the 
sesamoids. When that happens, the 
tiny fragments tend to wander off. On 
an X-ray, a fractured sesamoid tends 
to have an irregular line of division 
unlike the smooth oval or half-moon 
shapes of the normal sesamoids. How 
does a fractured sesamoid feel? Ouch. 
And they’re hard to treat. 


Best spots for White Christmas 

Dreaming of a White Christmas? 
Your dream is likely to come true if 
you live in Alaska, in Caribou or 
Portland, Maine; in Escanaba, Mar- 
quette, or Sault Ste. Marie, Michigan; 
in Duluth or Minneapolis, Minne- 
sota; in Concord, New Hampshire; in 
Rochester, Schnectady or Syracuse, 
New York; in Fargo or Devil’s Lake, 


Hijack-detector in use at London’s Heath- 
row Airport is this security doorway, which 
is able to detect any metal on a passenger as 
he passes through. An operator simply 
watches the buttons for a flash. 
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North Dakota; in Mansfield, Ohio; in 
Meacham, Oregon; or in Burlington, 
Vermont. 

In all of these cities and a few 
others, reports the Environmental 
Science Services Administration 
(ESSA) , snow has fallen on well over 
half of the past Christmases. By 
studying past weather records for 
U.S. cities, ESSA rates each one on 
its chances for snow on any particular 
Christmas. Marquette, Michigan, for 
example, gets an 83, which means 
that it has snowed over eight years 
out of ten in Marquette. 

But the best place to be in the U.S. 
if you want a white Christmas is In- 
ternational Falls, Minnesota. It is the 
only city to which ESSA gives a 100 
rating. ■ 
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You feel colder because of the 

WIND CHILL FACTOR 



by Bob Kevern 

T he temperature outdoors is 47° 
F. You put on what you think is 
the proper weight clothing and step 
out into the cool air. Soon you begin 
to realize however, that it’s chillier 
than you thought. In fact, it feels 
downright cold and you know that if 
you are going to spend any length of 
time outside you’re going to need 
warmer clothing. 

This sort of thing has happened to 
every outdoorsman and camper and 
it’s all because of the wind. Even 
though the temperature may be 47°, 
add a 15-mph wind to that and the 
combined effect on the exposed flesh 
of the human body is the same as 
standing in no wind at a temperature 
of 32° F. 

This combining of the air tempera- 
ture (in this case 47°) and the wind 
speed (15 mph) equals out to what 
we call the “chill temperature.” The 
United States Army was first to do 
research in this field. They found that 
though soldiers thought they were 
properly dressed for a given air tem- 
perature, many times they com- 
plained of being too cold. Scientists 
knew the wind produced the feeling 
of being colder, but it wasn’t until 
they began experimenting that they 
found out just how much the simu- 
lated effect of temperature and wind 
had on the human body. 

The chill comes from the wind 
which cools away our body heat. As 
wind rushes around a body, outer 


Photos: Photo Trends 

On the Barrier ice of Antarctica, left, am- 
bient temperature was — 47° F. when this 
photo was taken. But winds gusting to 40 
mph produced a chill factor sending it to an 
effective — 128°. To withstand such cold 
these men wear heavily insulated suits. 


" When the chill temperature reaches — 25 ° . . . 
clanger to your survival increases greatly." 


clothing is cooled. Eventually, this 
coolness penetrates from the outside 
to the inside next to a person’s skin 
where perspiration on the skin is 
chilled. The lower the temperature 
and the faster the wind, the quicker 
this process occurs and the more un- 
comfortable we become. 

Of course those parts of the body 
that are exposed to the wind without 
any protection, such as hands and 
face, lose heat immediately. It’s much 
the same as an engine fan cooling a 
motor. The faster the fan rotates, the 
cooler your engine can become be- 
cause of the air blowing over it. But 
any exposed area of the body sub- 
jected to the wind receives the full 
force of the chill effect, and frost bite 
can occur at what could be considered 
moderate temperatures. 

More wind— more chill 

This wind effect also holds true for 
persons riding snowmobiles or skiing. 
In either of these cases however, you 
add the wind speed to the speed you 
are traveling. Thus, if the wind is 
blowing 10 mph and you are moving 
into it at 20 mph, you would add 
the two speeds together which means 
you are encountering an actual air 
movement against your body of 30 
mph. If the temperature is 12° F., the 
30 mph air speed would give you a 
chill temperature of 29° below zero. 
The same as being outdoor when the 
temperature is — 29° F. and there is 
no wind. 

One winter camper I know was tell- 
ing me about a cold day when the 
temperature was near zero. He found 


it was difficult to dress warmly enough 
in order to stay outdoors for any 
length of time. On this particular day 
the winds were running about 30 mph 
and gusting up to 40 mph. Under 
these conditions he was exposed to a 
chill temperature of — 47° to — 53°. 
No wonder he had difficulty in keep- 
ing warm. 

Check your equipment 

Another friend of mine was making 
a winter trip into Northern Minnesota 
a few years back and encountered a 
weather situation where the tempera- 
ture dropped to about 30 below and 
the winds whipped around his trailer 
at 35 mph. I’ll never forget the look 
on his face when I told him those con- 
ditions were the same as being in a 
cold wave of 101° below zero with 
no wind. 

When the chill temperature gets 
that cold, it’s advisable to be ex- 
tremely cautious, guarding against 
overexposure to the wind, making 
sure everything is working properly 
and protecting against breakdowns or 
the chance of becoming stranded. 

Anytime the chill temperature be- 
comes — 25° or more, the danger to 
your survival increases greatly. So if 
you’re a winter outdoorsman, keep 
your equipment in top condition. Re- 
member, it’s always colder than you 
think. 

At right we’ve set up a chart to help 
you compute how cold it really is 
when the wind blows. Clip the chart 
and keep it in your wallet or purse 
this winter for handy reference when 
the weather gets rough. ■ 
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Antarctic sled dogs avoid effects of polar 
wind chill by deliberately letting drift cover 
them. Tents are kept snug by piling snow all 
around the perimeter (right). 
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How to use the wind chart: Find the wind speed at the bottom 
of the chart, or the number closest to the one you need. Moving 
up the column from the wind speed, stop on the figure that is 
directly across from the actual air temperature in the far left 
hand column. Example: The wind is blowing at 19 MPH, the 
outdoor temperature is 3 degrees. In the wind speed column 
20 MPH is the closest figure to 19. Moving up the column you 
would stop directly across from the figure 2 because that is the 
closest number to 3. The chill temperature reading is — 35°. 
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What noise does to plants 


C an noise damage or even kill 
plants? A Denver, Colorado, col- 
lege student theorizes that loud noise 
— specifically rock music — may have 
a destructive effect not only on plants 
but also on human behavior. 

For two years Mrs. Dorothy Retal- 
lack, a 48-year-old recent graduate 
of Temple Buell College, has experi- 
mented with potted plants. She found 
that the plants she exposed to loud 


rock music withered and finally died. 
Those plants she exposed to soft, semi- 
classical music reacted favorably and 
even grew toward the sound. 

Mrs. Retallack’s experiments were 
supervised by her biology professor, 
Francis F. Broman, who saw to it that 
scientific methods were used. A 
mother of eight children, Mrs. Retal- 
lack began her experiments as a re- 
quired project in a college biology 
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BIPS Photos 

Mrs. Dorothy Retallack stands in front of 
the environmental chamber where her pot- 
ted plants are flourishing on a diet of light, 
water, nutrients and Bach organ music. 
Other plants died when exposed to rock. 

The withered stems and leaves of a bean 
plant at right in the top picture were pro- 
duced when the plant was exposed to rock 
music. The healthy plant in same picture 
was exposed to light classical music. 

The scrawny root system of the bean plant 
at right in the picture above belongs to a 
plant exposed to loud rock music. The 
healthy roots at left belong to a plant 
raised with quiet, bland music. 


course she took when she was working 
on her bachelor degree along with 
several of her children. The middle- 
aged housewife-student, a music ma- 
jor, sent the biology department at 
Temple Buell into a mild tizzy when 
her observations were made public. 
She thinks there may be a link between 
loud rock and anti-social behavior 
among college students, and she plans 
to continue her experiments. ■ 
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The junkie personality 


by Arthur J. Snider 

T he British system of providing 
maintenance doses of drugs for 
addicts does not work because it does 
not suit the addict personality, says a 
British physician who has had experi- 
ence with hundreds of junkies. 

“A maintenance dose will no doubt 
keep him on a dull level without suf- 
fering, but life would always be drab 
and dreary,” writes Dr. A. J. Hawes in 
the journal, Lancet. “So to infuse a 
little color into this barren existence 
he must have a little more and then a 
little more still. The addict has no 
inner resources to combat the ordi- 
nary stresses of life. He must have 
some help outside himself and the 
only help he knows is heroin.” 

Far from apologizing for his addic- 
tion, the junkie seems to think himself 
entitled to it, says Dr. Hawes. Since 
addiction is officially an illness in Eng- 
land, he has no qualms about accept- 
ing sick benefits or assistance under 
the National Health Service. This help 
is used chiefly to augment his drug 
supplies from black market. 

“Another element in the addict’s 
character, which his pitiful appear- 
ance makes less easy to detect, is his 
underlying aggression,” says the physi- 
cian. “It was no doubt directed at first 
against his earliest frustrating figures 
in childhood and then by identifica- 
tion against everybody else. Your 
time belongs to him and he demands 
it any time of the day or night. He 
breaks every promise he makes and 
repays months of trouble and care 
with deceit and trickery. If he agrees 
to cut down his drugs, he makes up 
for the shortage from the black mar- 


ket. He makes no effort to please by 
the faintest attempt to cooperate. By 
his unkempt and bedraggled appear- 
ance, he is in fact saying to the doctor 
(the parent substitute), ‘You treated 
me badly and I’ll [punish you] by 
looking like this.’ ” 


The addict is also a show-off. He 
courts attention. When cashing his 



prescription at the drug store he al- 
ways talks loudly to other addicts, as 
if proclaiming his addiction to the 
other customers. He dresses conspicu- 
ously and his behavior makes him rec- 
ognizable at once to anyone who has 
seen an addict before. 

In Dr. Hawes’ experience, cure of 
the confirmed addict is gloomy. He 
knows of only one who has remained 
free after five years. He believes, 
therefore, that prevention is the only 
hope. The problem then resolves it- 
self into discovering the addict per- 
sonality before it is fixed and un- 
changeable. A broken home and an 
emotionally disturbed or deprived 
childhood are often believed to be 
the chief factors in the development 
of the future addict. 
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Children’s political fears 

What are kids afraid of? Forty years 
ago younger children feared noise and 
animals, supernatural events and 
supernatural beings. From age eight 
to adolescence, fears branched out to 
bodily injury, punishment and school. 

Dr. James W. Croake of Florida 
State University decided to find out 
what are the fears in this middle third 
of the 20th • century. An interview 
sample was drawn among third- and 
sixth-grade students from 12 schools 
in two states. 

These were the most frequently 
mentioned fears (not in order) : Bugs 
and wild animals, ghosts, darkness, 
tornadoes, thunder and lightning, per- 
sonal relations (meeting new kids), 
school tests and grades, home punish- 
ment, fear of something happening 
to mom and dad, getting hurt while 
playing, getting lost, hair style, weight 
and politics (Communists taking over, 
war). 

The category receiving the highest 
percentage of “almost always worry 
about” is politics, a classification that 
never disturbed youngsters four dec- 
ades ago. “The Vietnam war, tele- 
vision and generally improved mass 
communication may account for the 
importance of political fears at an 
early age,” says Croake. 


Uric acid = high intelligence? 

If you are successful, there is a 
strong chance of an unusual amount 
of uric acid in your blood, Yale Uni- 
versity researchers say. They have 
found in their own observations and 
in a review of the literature that high 
uric acid levels go along with achieve- 
ment, motivation, grades and apti- 
tude. (See “Gout,” Science Digest, 
March 1970, page 76.) 


Dr. S. V. Kasl and his associates at 
New Haven say that more work must 
be done to determine if uric acid itself 
is the cause of high achievement or 
if high achievement causes the level 
of uric acid in the blood to rise. They 
also suggest as worthy of exploration 
the thesis that some mentally retarded 
might benefit from having their uric 
acid levels raised artificially. 

Uric acid is a normal chemical con- 
stituent of the blood but is present in 
abnormal amounts in persons with 
gout. 


The healthy fat man 

Fat? Forget it. Some people are 
born to be plump and should remain 
that way, says Prof. C. Wesley Du- 
pertuis of the Case Western Reserve 
School of Medicine, Cleveland. 

“We have been brainwashed into 
believing that we are better off if 
we reduce our weight to conform to 
some theoretical ideal which is quite 
unrealistic for the majority of people, 
he contends. “Some people are na- 
turally fat, others muscular and still 
others are thin in varying degrees. 
But we all are expected to conform to 
some hypothetical norm when it 
comes to our body weight.” 

Dupertuis, an anthropologist, says 
body weight depends on several fac- 
tors, including the size and heaviness 
of the bony framework, the amount 
and condition of muscle, the weight 
of internal organs and the inherited 
tendency toward producing and stor- 
ing fat. 

The scientist found in measuring 
the Cleveland Browns football team 
that many were 40 to 60 pounds 
above the ideal weight for their height 
and age, but they were not obese in 
view of their massive musculature, 
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heavy skeletons and enormous chests. 
“It would be impossible to reduce 
these men down to fit the standard 
insurance tables without making 
them sick,” he declared. 

Reducing makes many people 
nervous, tense and irritable, Du- 
pertuis points out. “Some get gastro- 
intestinal upsets. Many find their 
resistance is lowered.” 

People who are fat have important 
contributions to make, he empha- 
sized. “They are warm, have em- 
pathy, love people and often have 
great tolerance and compassion. If 
they try to keep their weight down, 
they become miserable and neurotic.” 


Attacks of anxiety 

People who can’t blow off steam, 
who pride themselves on maintaining 
an even temper, who never object 
when people impose on them, are 
candidates for attacks of anxiety. 

Anxiety is a fear that suddenly 
arises over the state of one’s health or 
mental stability. It may be seen as a 
minor nervous twitch or a near-panic 
marked by fast heart beat, dizziness, 
dry mouth, perspiration and an urge 
to escape. 

Dr. Jackson A. Smith, chief of 
psychiatry at Loyola University school 
of medicine, sees it in many patients 
— the older sister on whom the rest of 
the family unloads the responsibility 
and expense of caring for elderly 
parents, the good friend who never re- 
fuses a committee appointment, the 
alcoholic’s wife who gradually takes 
on his responsibilities. 

“Get mad,” is Dr. Smith’s frequent 
advice. “Express your anger.” 

He also finds anxiety in the patient, 
age 40 or over, who suddenly wants an 
examination after years of avoiding 


doctors. Careful questioning brings 
out the fact that a friend or fellow 
employe in the same age group, 
following the same pattern of living, 
and apparently in good health, sud- 
denly died of a heart attack. 

He usually chooses some indefinite 
symptoms as the reason for his office 
visit. He won’t say, “I want a checkup 



because I’m scared to death of dying.” 
Instead, he’ll say, “I’m feeling run 
down” or “I just decided to have a 
checkup.” Or he may complain of in- 
somnia, indigestion, fatigue or back 
pain. 

Anxiety is also seen in changes that 
threaten a patient’s security. “Since a 
man’s work is a major factor in his 
security, a job problem is often the 
source of anxiety, Dr. Smith points 
out in American Family Practice. 
“For example, the promotion of a 
younger man over an older one is un- 
deniable proof to him of aging and of 
a decreasing capacity to compete suc- 
cessfully. In our society this is no 
small threat.” 

It also can occur when a person is 
promoted to a supervisory position 
for which he is poorly suited by train- 
ing or desire. 

A woman in her late 40s who 
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dresses, acts and talks as if she were in 
her 20s usually is anxious because of 
aging. A 16-year-old girl whose ap- 
pearance and behavior are more suit- 
able to middle age sometimes has an 
anxiety problem, too. 

“Ordinarily the patient is much less 
concerned about what caused his 
anxiety than he is with making certain 
that it is not the beginning of a chronic 
mental illness or some rare affliction,” 
Dr. Smith advises. “He finds it com- 
forting to be told that anxiety is ac- 
tually a common but often concealed 
problem.” 


Dizzy deep-breathers 

Get dizzy frequently? You may be 
breathing too deeply. A physician re- 
ported to the American Medical Asso- 
ciation that dizziness is a symptom in 
85 percent of “hyperventilators.” 

Hyperventilation, or overbreathing, 
washes out of the system too much 
carbon dioxide and takes in too much 
oxygen, according to Dr. Thomas P. 
Lowry of the University of New 
Mexico. This increases the oxygen 
saturation of brain tissue, produces a 
slowing of brain wave activity and 
brings on the giddy, woozy, light- 
headed feeling. 


Cancer attitudes count 

Few doctors like to treat advanced 
cancer. Often the prognosis is bad, 
and they feel there is little to be done. 
Some have a built-in fear of cancer 
themselves. 

Dr. Herman A. Schwartz of the 
University of California Medical 
School, San Francisco, calls this 
“cruel rejection.” The patient feels 
abandoned. He may sink into a deep 
depression and his spirit may die be- 


fore his physical functions degenerate 
seriously. 

“New treatments do work,” says 
Dr. Schwartz, a cancer specialist. 
“They deserve more credit than most 
people, including doctors, will give. 
Long remissions often result from en- 
thusiastic use of modern chemo- 
therapy. Some improvement may last 
several years. Many patients live com- 
pletely normal lives, hoping still better 
treatments may be discovered before 
the present ones lose their effect.” 

If a patient is given a positive and 
sympathetic explanation of his disease 
and what the doctor is going to do 
about it, he will join in fighting to 
arrest the malignancy. “Very few 
patients collapse when asked to 
deal realistically with cancer,” Dr. 
Schwartz says. “Rather, many inspire 
us by drawing on unsuspected inner 
strength. I’ve seen many achieve a 
100 percent remission in terms of par- 
ticipating in life. Many insisted on 
working until a few days before they 
died.” 


Pregnant? Gain 24 lbs. 

The common practice of restrict- 
ing a woman’s weight gain to only 
10 to 14 pounds during pregnancy 
may be harmful to the infant and con- 
tribute to the high mortality rate in 
this country. The National Research 
Council’s committee on maternal nu- 
trition believes the average weight 
gain should be about 24 pounds. 

It is commonly believed that the 
fetus lives in a nirvana-like state in 
the womb and that nature protects it 
even if the mother does not receive 
adequate nourishment. But this is not 
true. Surveys of human experiences 
during World War II in lesser de- 
veloped nations have shown that a 


December, 1970 


65 


restricted diet may affect the growth 
and development of the fetus. Labo- 
ratory experiments on dogs and sheep 
show a marked reduction in the size 
of the offspring when the mother is 
maintained on an inadequate diet. 
Weight reductions are particularly 
harmful to underweight women, who 
make up as much as one-third of the 
prenatal patients. 

The National Research Council 
also found that birth weight is af- 
fected by cigarette smoking. The 
more cigarettes women smoke, the 
lower the birth weight of their babies. 

Girls who become pregnant before 
they are 17 years old run greater 
risks for themselves and their babies, 
the report said. Because they are 
growing, most girls under 17 have 
greater nutritional requirements in 
relation to body size than do adult 
women. Because of the trend in the 
U.S. toward marriage at an earlier 
age, the number of infants born to 
adolescents is on the rise. 


Students’ mental health 

It would be a mistake to assume 
that the dissent on college campuses 
means a decline in mental health of 
students. On the contrary, Dr. Dana L. 
Farnsworth, Harvard University psy- 
chiatrist, believes their dissatisfaction 
connotes a higher-than-usual level of 
mental health, particularly in the 
realm of concern for others. 

There is, however, a small percent- 
age that expresses their indignation in 
the form of violence. They argue that 
violence is necessary in order to bring 
about needed reforms. Some of these 
students, particularly those who carry 
alienation to the point of withdrawing 
from the usual pursuits of current 
society, may well have profound emo- 


tional disorders, says Dr. Farnsworth. 

The psychiatrist finds little change 
in the percentage of persons dropping 
out of college since the first studies 
were begun 40 years ago. In general, 
of all students who enter college, 
about 40 percent will be graduated 
from their own institutions, another 
20 percent will drop out, re-enroll 
elsewhere and finish their studies, and 
40 percent will drop out not to resume 
their studies. 


Small victory against leukemia 

The encouraging finding that 
emerged from a survey of 1 1 leading 
medical centers is that the most prev- 
alent type of leukemia in children 
is yielding, however slowly. The 
median survival time, measured over 
a seven-year period, has increased 
from nine to 13 months. Ten percent 
of the 1,770 children studied have 
survived 20 to 27 months. There were 
26 who survived four years, and 15 
who survived five years or more. 
There are at least 12 children who 
have lived up to nine years after diag- 
nosis. Before the period of current 
drug therapy, survival was 55 to 100 
days. 

The five drugs that provided the 
best results in children with leukemia 
during the 1960s are the following: 

Cytoxan — Recommended primar- 
ily for early relapses. 

Vincristine — The best drug for ini- 
tial treatment because it produces the 
highest percentage of remissions in 
the shortest period. However, it has 
disagreeable side effects. 

Cytosine arabinoside — Useful when 
leukemia has become resistant to 
other drugs. 

Daynomycin — An antibiotic devel- 
oped in Italy and showing promise in 
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early experiments in this country. 

L-asparaginase — An enzyme that 
has brought about complete elimina- 
tion of symptoms in a very small 
number of patients. Supply of the 
compound is limited. 


Wacky biological clocks 

Travel by jet has demonstrated that 
people are creatures of rhythm. Man 
adapts to a repetitive daily timetable 
based on a day-night cycle and suffers 
fatigue and discomfort when jolted 
out of it. 

Most long-distance plane passen- 
gers find their enthusiasm for work or 
play is reduced when the local wall 



clock. Diplomats are instructed to 
make no important decisions for sev- 
eral days after reaching a distant des- 
tination, and many business men will 
transact no affairs for at least 24 hours 
after arriving because of the “jet syn- 
drome.” 

Passengers speed through several 
time zones in flying IVi hours from 
Chicago to London, 23 hours from 
Chicago to Sydney, Australia, nine 
hours from Moscow to New York and 
14 hours from San Francisco to Paris. 
The proposed supersonic transport 
with a longer range and greater speed, 
will aggravate the problem, in the 
opinion of airline pilots. 


“This is a very sensitive issue with 
us right now,” comments Capt. Clif- 
ford Eugene Huggins, a Braniff pilot 
and chairman of the aeromedical 
study group of the International Fed- 
eration of Aeronautical Pilots. “The 
carriers and the federal government 
recognize time-zone fatigue in passen- 
gers, but not in pilots. The present fed- 
eral regulations on maximum flying 
time for pilots were drawn when air- 
planes flew 165 miles an hour, not 
620. There is not a single contract 
that recognizes the concept of time- 
zone fatigue.” 

Statistics show that accidents oc- 
curring in international operations are 
45 percent higher than domestic op- 
erations. Time zone fatigue, Huggins 
says, causes a pilot to lose sharpness 
and reaction time. 

On the other hand, Dr. George J. 
Kidera, medical director of United 
Air Lines, believes the SST will tend 
to improve rather than aggravate the 
jet syndrome. “It will mean the pilot 
will be able to leave his home in the 
morning, turn around and be back 
home the same day,” said Kidera. 


Sweetened cereal and tooth decay 

Cereal manufacturers, already un- 
der fire from nutritionists, aren’t pleas- 
ing the dentists either. Pre-sweetened 
cereals are more harmful to teeth than 
plain cereals sweetened from the sugar 
bowl. Dentists report that sugar firmly 
attached to the cereals is more readily 
impacted in the fissures of the grind- 
ing surfaces, similar to chewy candy. 
Dr. Philip White, director of the nu- 
trition department of the American 
Medical Association, says it is likely 
that pre-sweetened cereal contains 
about 20 percent more sugar than 
cereals sweetened by children. ■ 
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Industry 


Ultrasonic sewing machine 
does away with stitching 

Instead of conventional stitching to- 
gether of seams, clothing can now 
be welded together with an electronic 
device which joins the seams by ultra- 
sonic vibrations. Welding occurs 
when the vibrations cause one piece 
of fabric to vibrate against the other, 
creating a molecular change which 
joins or “sews” the pieces together. 
This technique can also be used in 
the manufacture of films, blankets, 
bandages, filters and sailcloth and 
other synthetic materials. Branson 
Sonic Power Co., Danbury, Conn. 


Giant steel tunnel section 
launched in Mobile, Alabama 

Seven of these huge structures will be 
joined together beneath the Mobile 
River to enclose a four-lane highway. 
Built by Alabama Dry Dock and Ship 
Building, Mobile. 


First continuous dye laser 
may be useful to communications 

This new laser offers low cost advan- 
tages over other lasing materials such 
as rubies, glasses and gases. Eastman 
Kodak Co., Rochester, New York. 
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Liquid membrane offers 
new separation techniques 


A new approach to liquid separation 
may have great potential in petroleum 
refining, water treatment and other 
fields. Liquid membrane is composed 
of solution of surfactant, certain ad- 
ditives and a solvent. Droplets of a 
mixture are separated when they pass 
through solution which forms a thin 
film around them. Developed at Esso 
Research, Linden, N.J. 


World's largest artificial 
sun almost completed 

This technician is washing the new 
23-foot diameter collimating mirror 
which will act as a solar simulator 
in deep-space testing research in labs 
at Martin Marietta, prime NASA con- 
tractor for the Viking Project. Mirror 
will simulate sun by reflecting light 
from a bank of 19 xenon short arc 
lamps. Spectrolab, Sylmar, Calif. 



Aqueduct to lift millions 
of gallons over mountains 

Four steel pipes especially treated 
with anti-corrosion coatings will carry 
up to two million gallons of water 
per minute over California’s Teha- 
chapi Mountain foot hills. Water will 
be pumped from Wind Gap, Calif. 
Koppers Co., Los Angeles. 
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Desert lizard, Dipsosaurus, 
is being studied by Dr. War- 
ren Porter, University of 
Wisconsin zoologist, in a 
special desert room at the 
school’s new Biotron. 


World's climate in one lab 


O NE OF THE FEW PLACES in the 

world where you can stroll 
through an Arctic wind, a Nigerian 
growing season and an American 
desert, all within a few steps, is on 
the campus of the University of Wis- 
consin at Madison. 

This past fall, the university dedi- 
cated its new “Biotron,” the biggest, 
most varied and most expensive 
(five million dollars, part donated by 
the National Science Foundation) of 
the new climate-controlled laborato- 
ries now being erected around the 
country. The idea behind climate 


simulation is to speed up research on 
the effects of environment on plants 
and animals. The Biotron already has 
many of its 48 chambers in use. 

A dry, warm room about the size 
of a large bathroom has the same 
climate as a desert near Palm Springs, 
California. Here a number of lizards 
are being studied by Dr. Warren 
Porter, a zoologist, who is trying to 
predict their body temperature at any 
particular time of day by checking 
environmental changes. Already, he 
has been able to forecast the tempera- 
tures within a single degree. Such in- 
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ternal changes dictate the lizards’ 
activities. 

In a more humid chamber that 
simulates the climate of southern 
Nigeria, Dr. Fred A. Bliss is in- 
vestigating the effects of the local 
weather on black-eyed peas in order 
to increase their production of pro- 
tein. Protein is in short supply in 
the Nigerian diet. A frigid, windy 
chamber nearby that feels uncom- 
fortably like an Arctic winter is 
serving as a testing ground for a 
new wind gauge created by the Space 
Science and Engineering Depart- 
ment. Eventually, the gauge will 
aid cloud-seeding efforts. 

One room simulates the non-ex- 
otic climate of Madison, Wisconsin, 
where the university is located. Rob- 
ert K. Ham, a civil engineer, is 
studying the decomposition of both 
loose and shredded garbage in an 
attempt to understand different types 
of degradation, including the gases 


produced in the process. The study 
is part of Madison’s Refuse Re- 
duction Project, an effort to develop 
better methods of waste disposal. 

Scientists from other institutions 
frequently make use of the Biotron’s 
facilities, too. At the moment, a 
Beloit (Wisconsin) biologist, Mrs. 
Elizabeth Souter, is raising potato 
plants in two chambers to find out 
how temperature affects pollen de- 
velopment, and researchers from 
Ralston Purina are testing various 
hen feeds. A Finnish biologist just 
completed a study of the crown gall, 
a common plant tumor. 

A computer controls the weather 
in all 48 chambers, holding climactic 
factors constant or varying them at 
intervals. To keep out fungi and 
bacteria, visitors are required to 
shower and change clothes and an- 
imals are washed or carried to their 
chambers in sealed containers. Equip- 
ment is sterilized when practicable. 


Learning to be hypnotized 

In a dimly-lit room in the Univer- 
sity of California at Irvine, a young 
man sits in a padded arm chair, ap- 
parently asleep. A strobe light flashes 
in front of the chair. In an adjoining 
room, Dr. Joe Hart, a psychologist, 
monitors a polygraph, an instrument 
that records and measures brain 
waves. Wires on the subject’s head 
lead to the polygraph. 

“There is an abundance of slow 
brain waves,” comments Dr. Hart, 
reading the polygraph record. “Dur- 
ing these periods of slow patterns, 
the strobe flashes in front of the sub- 
ject’s chair, signaling him that he is 
producing the desired pattern. By be- 
ing made aware of these periods, he 
is able to repeat them by putting his 


mind in a similar state.” The tech- 
nique is called the “feedback loop.” 

Using this technique, Dr. Hart says, 
he can make a person more suscep- 
tible to hypnosis by changing the fre- 
quency of his brain waves. Earlier, it 
had been discovered that persons with 
an abundance of slow patterns were 
more susceptible to hypnosis. After 
about five 30-minute sessions in 
which the strobe indicates slow 
waves, the subject can produce slow 
waves whenever he wants to. 

There is some evidence that long 
periods of intense concentration are 
associated with fast waves, while 
deep emotions on hearing music are 
related to slow waves. Extrasensory 
perception (ESP), like hypnosis, 
seems to be correlated with slow 
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waves. All these abilities, Dr. Hart 
thinks, may eventually be taught by 
the feedback loop. He is working on 
programs to facilitate the learning of 
both slow-oriented and fast-oriented 
skills. — Patrick Boyle 


Whistling long distance 

A blind University of South Florida 
student who can imitate the sounds 
of long-distance dialing equipment 
placed calls free until the phone com- 
pany caught up with him. After he 
was reprimanded by the university, 
the psychology department began in- 
vestigating how Joe Engressia does it. 
On the surface, it’s simple: he whis- 
tles a sequence of tones into the phone 
to which the long-distance relays re- 

llllllllllllimMIHIIIIIIIIIIIIIMnilllltlllUnIMIIIIMIIIIIIIItIHIIUHIIIIHItlllllllllllllllUIIIIIIIIMIIIIIIMin 

This goat has been made neurotic by sci- 
entists at Cornell University in Ithaca, 
N.Y., to see exactly what causes neurotic 
behavior. The results will hopefully be ap- 
plicable to human neurosis. Tubing around 
abdomen reads respiration and heart rate. 



act. Studies in the psychology lab in- 
dicate Joe has a memory for the fre- 
quency of sounds far better than that 
of musicians. But the lab still doesn’t 
know how he remembers the fre- 
quencies, much less their sequence. 
Psychologist Dr. Harold L. Hawkins 
thinks it may involve “symbolic en- 
coding” similar to the way in which 
we remember words and put them 
-together in speech. 


Noise pollution cicada style 

Those blasted cicadas! Can’t I get 
any quiet? Probably not if you lived 
in an area where newly-emerged 17- 
year-cicadas were calling last sum- 
mer, a report by Princeton Uni- 
versity indicates. The loudness of 
several species of cicadas all calling 
at once is such that it may cause per- 
manent injury to the eardrums of 
some mammals. Birds, the natural 
predators of cicadas, are driven away 
from the insects’ mating areas by the 
noise. It doesn’t bother the cicadas 
much, however, because they have a 
built-in protective device in their 
eardrums that automatically col- 
lapses it before the onset of sound. 
Measuring the noise 60 feet away 
from a tree in which thousands of 
cicadas were calling. Dr. James A. 
Simmons found it was between 80 
and 100 decibels. 


Non-sensory communication 

Brain-to-brain communication with- 
out going through the senses has been 
demonstrated in a chimpanzee by 
Yale University neurophysiologist Dr. 
Jose M.R. Delgado. The ingenious 
experiment involved electrodes, a re- 
ceiver-transmitter and a computer. 
Brain waves were picked up by the 
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Electrodes implanted in this chimpanzee’s 
brain picked up electrical brain waves which 
were then transmitted to a computer by the 
receiver-transmitter atop the animal’s head. 
The first "non-sensory" communication was 
part of an experiment at Yale University. 

electrodes, which were implanted in 
the animal’s brain, and relayed to the 
computer by the transmitter. The 
computer returned a control signal to 
another part of the brain through the 
receiver. When the signal arrived, the 
second part of the brain turned off 
the activity of the first part. “I call it 
non-sensory communication,” said 
Dr. Delgado, who plans to use the 
technique on humans within a year. 
Treatment of epileptics is one pos- 
sibility. 


Buffalo ate all the grass 

The buffalo may have played an im- 
portant role in the extinction of other 
large mammals on the North Amer- 
ican continent some 10,000 years ago, 
says a University of Iowa geologist. 
According to Holmes Senken, the vast 
herds of buffalo, or bison, that mi- 
grated across the Bering Strait ate all 


the available grasses on which most of 
the other large extinct animals de- 
pended. He discounts man the hunt- 
er’s role in the extinctions because of 
the scarcity of artifacts found near 
animal skeletons. “If the animals were 
indeed killed by hunters, we would 
expect to find arrowheads and other 
man-made objects near most skele- 
tons,” he notes. Among the large 
mammals that once roamed our con- 
tinent were mammoths, camels, six- 
foot beavers and giant sloths. 


Six-foot dog found 

The skull of a giant dog discovered 
on a Colorado ranch may strengthen 
the case for a land bridge between 
Europe and North America millions 
of years ago. 

Dr. Peter Robinson of the Uni- 
versity of Colorado was directing 
field work at the ranch on Piney 
Creek near State Bridge several years 
ago when a student, Peter Derven, 
unearthed the skull. The lower jaw 
of the skull could measure 14 inches. 
The lower jaw of a modern wolf, in 
contrast, measures only about nine 
inches. Dr. Robinson thinks the en- 
tire animal was about six feet long, 
not including its tail. 

The skull was turned over to Dr. 
G. E. Lewys of the U.S. Geological 
Survey in Denver, who has positively 
identified it as a member of the 
species Amphicyon major, the orig- 
inal of which was found 100 years 
ago in France. Both specimens date 
from the Miocene epoch 12 to 15 
million years ago. 

The existence of the same species 
of dog in Colorado and in France is 
another indication that a land bridge 
once linked North America with 
Europe, Prof. Robinson believes. ■ 
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QUIZ 


How much do you know about 


the physics of sound? 

by John and Molly Daugherty 


S ound requires a medium to convey sound waves from the source to your 
ear. You have two ears to help you locate the direction from which a sound 
comes. The low notes of an organ may seem to come from all around you; you 
can easily locate the high-pitched cry of a child. The creak of a cricket, how- 
ever, produces countless reflections. What do you know about sound? 

1. Sound waves are longitudinal waves. In air a vibrating tuning fork com- 
presses adjacent air molecules in one direction and when rarefied, in the reverse 
direction. The spring of the air propagates these alternations of compression 
and rarefactions through the air parallel to the wave direction. Only the energy 
of waves- — not the particles of air — is transmitted. 

The velocity of sound varies with the nature of the material transmitting it. 
In which of these is the velocity of sound the greatest? 





2. The energy of a sound wave generated by a vibrating source decreases as it 
travels outward, varying inversely with the square of the distance. The waves 
go out in all directions, and the wave fronts are concentric circles. The greater 
the amplitude, the greater the loudness — but pitch is also a factor. A high- 
pitched whistle of a referee can be heard more readily than a low-pitched one. 
The frequency of vibration (often referred to as pitch) and wave length remain 
constant. In some cases, however, the pitch apparently changes for the listener. 

In which of these cases will the apparent pitch of the whistle be the highest 
to the man? 
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3. A wavy line known as a sine curve with crests and troughs can represent 
sound waves. A wave length is the distance from any given point to the next 
point where the wave motion starts to repeat itself. Amplitude is the distance 
from an axis line to the maximum displacement of a crest or trough. Fre- 
quency is the number of waves passing a given point in a second. Interference 
between two waves may be destructive, partially destructive or constructive. 

Which one of these shows complete destructive interference? 





4. Musical instruments do not cover the same band of frequencies or encom- 
pass the same number of octaves. 

Which ones of these instruments spans the least number of octaves? 





5. Even though various musical instruments tune up to the pitch of the same 
note, you can usually tell the difference. The quality or timbre of the sound 
differs. This difference is caused by the presence of other harmonics in addition 
to the fundamental harmonic. The extra harmonics are overtones which are 
in succession an octave higher. The overtones vary not only in number but in 
intensity. A string can vibrate as a whole to produce the fundamental and at 
the same time vibrate in other segments to give overtones which blend with it 
and give the resultant quality or timbre. 

Which of these illustrates the first overtone of the vibrating string? 
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ISAAC ASIMOV EXPLAINS 


Each month Dr. Asimov chooses ques- 
tions you send in to answer. He does 
not make his job easy, for he covers 
theoretical physics to biochemistry and 
he has written on topics from anti-gravity 
to biological clocks to what happens 
when an irresistible force meets an im- 
'movable object. Following Dr. Asimov’s 
answer are the answers to some of your 
questions written by regular members of 
the Science Digest staff. 



Why we must 
grow old 


What is the purpose of aging? 

It seems a shame to have to grow 
old and die, but it is apparently un- 
avoidable. Organisms like ourselves 
are actually designed to grow old and 
die, for our cells 'seem to be “pro- 
grammed” by their genes gradually 
to undergo those changes with time 
which we call aging. 

Can aging have a use? Can it be 
beneficial? 

Well, the most striking property 
of life, beyond its mere existence, is 
its versatility. There are living things 
on land, in the sea and in the air; 
in hot springs, in salt brines, in des- 
erts, in jungles, in the polar wastes; 
everywhere. It is even possible to de- 
sign environments like those we think 
exist on Mars or Jupiter and find 
simple forms of life that can manage 
to survive those conditions. 

In order to achieve such versatility, 
there must be constant changes in 
gene combinations and in the nature 
of the genes themselves. 


One-celled organisms divide, and 
each of the two daughter cells has 
the same genes the original cell had. 
If the genes were passed on as perfect 
copies from division to division for- 
ever, the nature of the original cell 
would never change no matter how 
often it divided and re-divided. How- 
ever, the copy isn’t always perfect; 
there are random changes (“muta- 
tions”) every once in a while and 
gradually, from one parent cell, dif- 
ferent strains, varieties, and, eventu- 
ally, species arise (“evolution”). 
Some of these species are more suc- 
cessful in a particular environment 
than others are and in this way dif- 
ferent species fill different environ- 
mental niches over the earth. 

Sometimes individual one-celled 
organisms swap portions of chromo- 
somes with each other. This primitive 
version of sex results in changes of 
gene combinations, which further 
hastens evolutionary change. In multi- 
cellular animals, sexual reproduction, 
involving the cooperation of two or- 
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ganisms, grew more and more im- 
portant. The constant production of 
young with their genes a random 
mixture of some from one parent and 
some from the other, introduced 
variety beyond that possible by muta- 
tion alone. As a result, the pace of 
evolution was greatly hastened and 
species could more easily and readily 
spread out into new environmental 
niches or adapt themselves more 
closely to an old one so as to exploit 
it more efficiently than before. 

The key to this, then, was the pro- 
duction of the young, with their new 
gene-combinations. Some of the new 
combinations might be very poor but 
these wouldn’t last long. It would be 
the strikingly useful new combina- 
tions that would “make it” and crowd 
out the competition. In order for this 
to work best, however, the older gen- 
eration with its “unimproved” gene 
combinations must not remain on the 
scene. To be sure, the oldsters would 
be bound to die off with time, thanks 
to accidents and the general attrition 


of life, but it would be more efficient 
to help the process along. 

Those species in which the earlier 
generations possessed cells that were 
designed to age, would be more effi- 
cient in getting rid of the old fogies 
and leaving the ground clear for 
youth. They would evolve faster and 
be more successful. We can see the 
disadvantage of longevity about us. 
The sequoia trees and the bristlecone 
pines that live for thousands of years 
are nearly extinct. The long-lived ele- 
phant isn’t nearly as successful as 
the short-lived rat; or the long-lived 
tortoise as the short-lived lizard. 

For the good of the species (even 
the human species) it seems best for 
the old to die that the young might 
live. 

Sorry! 

— Isaac Asimov 

Please address all questions to Isaac 
Asimov Explains, Science Digest 
Magazine, 224 W. 57th, New York, 
N. Y. 10019. 



"I've got 40 of the diseases in this ‘Home Medical Adviser’ you bought." 
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INVENTIONS 


Shoot powdered ink 
for color printing 


S AMUEL B. MCFARLANE JR. expects 

his new electrostatic printer to 
enable business houses to make inex- 
pensive copies of sales promotion ma- 
terials in color and at high speed. The 
machine transfers images by shooting 
powdered inks through the air onto 
plain paper, without touching it or 
applying any pressure. 

McFarlane, president of Electro- 
Print, Inc., Palo Alto, Calif., was re- 
cently granted Patent 3,532,422. 
The company is developing the color 
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machine along with a black and white 
electrostatic printer on which he holds 
earlier patents and which has been 
built in prototype. 

One color is transferred at a time. 
For office copying, the preferred order 
is black, blue, red and yellow. The 
image is reflected from the original 
onto a charged screen that is dusted 
with the proper ink. Through an elec- 
trostatic field, inks in the successive 
colors are projected onto the printing 
surface, which may be smooth, rough 
or corrugated paper, cardboard or 
cloth. The fixing is done with heat. 

The McFarlane machine, so far as 
its inventor knows, is the only elec- 
trostatic color printer, and the only 
color printer of any kind that works 
with plain paper. Reproduction is de- 
scribed as of extremely fine quality. 

The color process has been oper- 
ated on a breadboard model in the 
laboratory of Stanford Research In- 
stitute, which is working with Elec- 
troPrint under contract. The ma- 
chine, which may reach the market 
in a year and a half, is designed for 
automatic and continuous operation. 

A principal stockholder in Electro- 
Print is Sun Chemical Corporation, 
New York, of which McFarlane was 
formerly vice-president and director 
of research and development. Savin 
Business Machines Corporation, New 
York, has been licensed by Electro- 
Print to produce both the color and 
black and white printers, and has ar- 
ranged with an affiliate in Japan to 
build a prototype of the latter ma- 
chine there. 
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Claude Bernard , wearing apron, experiments on a rabbit before a group of colleagues. 

CLAUDE BERNARD 

father of experimental medicine 


Bucking the hostility of big- 
ots and a bitter wife who 
tried to destroy his work, 
this gentle physiologist dedi- 
cated his life to the better- 
ment of human health. 

by Richard Dunlop 

E mile zola called Claude Bernard 
not just a physiologist but physi- 
ology itself, but to Bernard’s wife 
Marie he was a bloody-handed fiend 
who cut up hapless dogs and cats. 

It was Paris in the middle of the 
19th century, and antivivisectionists 
were as furiously arrayed against 
medical scientists who experimented 


on animals as they are today. The 
quarrel between Claude and Marie 
Bernard was talked about all over 
the city. Bernard, acknowledged the 
greatest of the physiologists, found 
himself under scathing attack in his 
own home. 

Marie was tight-fisted and precise 
with money. She once scrupulously 
paid her daughter 25 centimes for a 
bite out of a three-franc candy Easter 
egg. This did not keep her from 
handing huge sums to antivivisec- 
tionist societies that attacked her hus- 
band. She attended their meetings 
and spoke up against his work. Emile 
Zola was so struck by the conflict be- 
tween the scientist and his wife that 
he said he was tempted to model the 
scientist hero of his novel Docteur 
Pascal on “Claude Bernard, a scien- 
tist married to a bigoted woman, who 
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would destroy the results of his labors 
as he works.” 

Claude Bernard worked in spite of 
his wife. Other researchers were con- 
tent to nibble at the fringes of the 
mystery of life, but Bernard set about 
exploring the nature of life itself. 

This solitary hunter for scientific 
truth related ideas to the reality of 
experimentation as never before. The 
liver, theory said, destroyed sugar, 
and Bernard determined to prove the 
theory in his laboratory. He fed a dog 
a diet rich in sugar and then killed 
it while it was still digesting the food. 
He tested the blood in the hepatic 
veins leading from the liver, and to 
his surprise found that sugar dextrose 
was in rich supply. 

“But how do I know that the sugar 
which I thus find in the hepatic vein 
is the same sugar as that which I 
introduced into the portal blood 
through the food?” he asked himself. 

Secret of diabetes 

He fed another dog on sheep’s head 
only, making sure that no dextrose 
was present in the alimentary canal 
or the blood leading into the liver. 
Once again he killed the dog and 
examined the hepatic veins. The 
blood coming from the liver was as 
rich with dextrose as in the first dog. 

He noted: “If the result which I 
have just got is confirmed on repeti- 
tion of the experiment, the liver is a 
sugar-producing tissue. It manufac- 
tures sugar out of something which is 
not sugar, and within it lies the secret 
of diabetes.” 

He soon established that the he- 
patic sugar fluctuated in quantity de- 
pending upon diet and that long star- 
vation brought about the end of 
production. Fatty foods did not in- 


crease the liver’s output, but gelatine 
or carbohydrates increased it mark- 
edly. 

To Claude Bernard, the human 
body was a harmonious machine pro- 
viding heat and energy within itself 
to carry on life. As early as 1844, he 
had put a thermometer through the 
jugular veins into the heart of a living 
horse to see whether blood leaving the 
lungs was cooler than that entering. 
It was. This showed that animal heat 
did not come from the lungs, as most 
doctors then believed, but from com- 
bustion within the tissues. With a col- 
league, he discovered a method of 
testing urine for sugar which is used 
in the diagnosis of diabetes to this 
day. He also studied the effects of the 
juice from the pancreas on digestion, 
work which was to bring him election 
to the Legion of Honor. 

Bernard’s work in his laboratory 
went on at all hours, which made his 
wife even more vindictive. 

“Your father does not love you,” 
she told their two daughters. “He 
thinks only of torturing poor helpless 
animals.” 

In time, the daughters came to look 
upon their father as a monster and 
trembled at the sight of the tall man 
with a tall hat perched on his graying 
locks as he came down the street to- 
ward their door. Both of the Ber- 
nards’ sons died in infancy, and 
Bernard was alone in his family. One 
day Marie laughed with delight. 

“The neighbors are saying that you 
are performing experiments on stray 
children you pick up in the streets,” 
she said. 

Bernard was shocked by the gossip, 
which soon turned most of the neigh- 
borhood against him. He was forced 
to move his laboratory to escape his 
hostile neighbors, but he could not 
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Bernard's daughters looked upon him as 
a monster who tortured innocent animals. 


escape his hostile wife. 

All his life Claude Bernard carried 
on a dialogue between the theories 
advanced by his active brain and the 
experimental fact provided by his 
laboratory. To him scientific theory 
was an intellectual tool for penetrat- 
ing the mask of nature, but only labo- 
ratory fact had truth. 

These qualities of mind were as 
evident in the boy as in the man. The 
man who to this day is honored as 
the father of experimental medicine 
began life on July 12, 1813, in a tiny 
farmhouse at St. Julien, a village 
among the vineyards of the Beaujo- 
lais. 

Making of a scientist 

The boy awoke every morning to a 
land of ancient villages and roads, to 
hills exposed to the rising sun which 
explained why the vineyards around 
him produced some of the finest wines 
of France. The houses of the village 
were walled with the yellow stone of 
the region and roofed with bulging 
tiles originally shaped on the muscu- 
lar thighs of Roman workmen. 

Through the gate at one end of the 
courtyard of the farmhouse young 
Claude helped carry the yearly vint- 
age. He saw the new wine go out the 
opposite gate. It was this courtyard 
with its shady trees, its cooing pig- 
eons and well, from which buckets 
drew cool drafts of water, that proved 
to be the first laboratory for the in- 
quiring mind within the small boy. 
The village priest taught him Latin 
at age eight, and by the time he was 
1 1 he was singing in the church choir. 


This was a boy who laughed little, 
who dreamed much and stayed out of 
games. Other boys thought him un- 
friendly and not very bright. 

When he went five miles away to 
school at the Convent of the Visita- 
tion in Villefranche, Claude studied 
Latin, Greek, French literature, arith- 
metic, and geography. The boy 
counted reading a waste of time. His 
teachers at the convent, angry be- 
cause he would not read his lessons, 
disliked the child who returned their 
most furious glares with an insolent 
stare, his thin shoulders straight and 
unyielding. They were confronted 
with a boy, who later in life would 
write, “I never form an opinion from 
those of other people.” 

Claude Bernard grew tall and 
strong from working in the fields, with 
a fine head and searching eyes which 
became luminous and compassionate 
for anything that suffered. For a year 
he attended the College of Thoissey, 
but at 18 there was no more money 
for an education. 

He was apprenticed to Louis 
Joseph Marie Millet, a pharmacist on 
the main street of Voise, a suburb of 
Lyons. He swept the pavement in 
front of the shop, rinsed bottles, ran 
errands and sometimes prepared pills 
and powders. He hated his life 
“bounded by four walls and 300 
bottles.” One day the pharmacist had 
him sweep up all the drugs spilled 
on the counter and floor while being 
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The Bettmann Archive 


Claude Bernard sat for this photograph in 
1868 — ten years before his death on Feb- 
ruary 10, 1878. 

packaged in little squares of paper. 

“Keep that for syrup,” he told his 
apprentice. “That will do for making 
the syrup.” 

The pharmacist mixed the powder 
with honey and wine as a panacea for 
all aches and pains, while his appren- 
tice looked on with disgust. 

One night a month Claude was per- 
mitted an evening out, and he always 
went to the theater. Drama, musical 
comedy and vaudeville released him 
from four walls and 300 bottles. One 
night his fellow apprentice, Benoit 
Blanc, was surprised to find Claude at 
work writing a play. Claude read him 
what he had written, and Benoit was 
fascinated. When La Rose du Rhone 
was finished, Claude offered it to a 
Lyons theater. Both youths were de- 
lighted when it was bought for 100 


francs and produced with success. 

Quitting the pharmacy, Claude set 
to work on a second play about 
Arthur of Brittany. Light-hearted 
with this success, he returned to 
his village, where he now lived a 
companionable life. Dancing, sipping 
wine with his friends, playing cards, 
hunting, fishing, taking long walks 
through vine-clad hills, he thawed the 
loneliness of his spirit. 

He was 21 when in November 
1834, he set out in the stagecoach 
for Paris, ready to show his new play 
to Saint-Marc Girardin, famed critic 
and professor of French poetry at the 
Sorbonne. Girardin recognized in 
Bernard’s “Arthur de Bretagne” writ- 
ing of uncommon literary power, but 
looking at the poor youth standing 
before him and knowing how hard 
the world of the theater was, he said, 
“You have studied pharmacy; study 
medicine. You will much more surely 
gain a livelihood.” 

He urged Bernard to earn his bread 
by medicine and to use his leisure to 
write. In a few weeks Bernard en- 
rolled in medical school and began 
the life of an impecunious student in 
the Latin Quarter. He taught natural 
history in a girls’ school to help pay 
his fees and lived in a garret, where 
he cooked his meals in utensils bor- 
rowed from the medical laboratories. 

It was in the anatomy classes that 
he first proved himself. His skill in 
dissection brought him to the atten- 
tion of Francois Magendie, whose 
celebrated lectures he attended at the 
College of France. Bernard was not 
an attentive student, and in 1839 
he passed his examinations fourth 
from the bottom of a list of 29 candi- 
dates. Despite his poor showing, Ma- 
gendie, noting his talent for dissec- 
tion, offered him the job of preparing 
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anatomical demonstrations for his 
lectures. Claude Bernard had fulfilled 
the requirements for a medical de- 
gree, but he never was to practice, for 
he was now in a laboratory, and in 
laboratories he was to spend most of 
his life. 

Bernard described this first labora- 
tory where he dissected for Magendie 
as “a sort of small closet where we 
two could scarcely fit ourselves.” 
There he isolated the facial nerve of a 
rabbit with such precision that Ma- 
gendie, the leading physiologist of 
France, remarked, “Well, you’re a 
better man than I am.” When Ber- 
nard was not working in the labora- 
tory at the College of France, he was 
working in a crude private laboratory 
or in the chemistry laboratory of a 
friend. 

In 1845, when he was 32 he mar- 
ried Marie Martin, daughter of a 
prominent Parisian physician. Their 
quarrel began soon after their wed- 
ding day and increased with the pas- 
sing years until in 1869 Marie and 
their two daughters moved away, 
leaving Bernard to a sorrow which he 
could only forget in his familiar labo- 
ratory. 

“Science absorbs and consumes 
me,” he wrote to Mme. Hermann 
Raffalovich, wife of a Russian Jewish 
financier living in Paris, with whom 
he now struck up a platonic friend- 
ship. “I ask no more if it helps me 
to forget.” 

As early as March 1860, his health 
had broken down under the strain of 
his domestic life. He returned to St. 
Julien, where in 1861 he bought the 
manor house on a hill built by the 
Chevalier de Quincieux. He set up a 
laboratory in a shed back of the 
house, collected frogs in nearby 
swamps on afternoon walks, pruned 


his roses, and grafted in his orchard. 

His mind remained active at St. 
Julien. His swirling thoughts began to 
focus on the nature of physiological 
research until he wrote his Introduc- 
tion to the Study of Experimental 
Medicine. Published in 1865, the 
book created a sensation in the world 
of science and medicine. The bril- 
liance of his thought was matched by 
the beauty of the language, and Ber- 
nard was elected to the chair of physi- 
ology in the French Academy. There 
he joined other immortals of France, 
a man who was now as renowned 
for his writing as for his scientific re- 
search. Today his book still is con- 
sidered one of the landmarks of the 
19th century. 

4 friend in Napoleon 

Napoleon III telegraphed him for 
news of his health as he lay sick dur- 
ing one of his attacks of fever and 
severe abdominal pain. Bernard him- 
self walked to the telegraph station to 
send a reply. When he was better, he 
was summoned with his friend Louis 
Pasteur to the imperial court at Com- 
piegne. The emperor and the two 
scientists talked together about the 
mysteries of life. 

“You are a great man of science, 
and I want you to be pleased with 
me,” said Napoleon to Bernard. He 
called his minister of public instruc- 
tion to his side. “You know M. 
Claude Bernard; see that he has all 
that he wants.” 

Bernard told the minister, “For 
myself, I want nothing; but my sci- 
ence is in great want of laboratories.” 

As a result, a new laboratory was 
established at the Sorbonne and an- 
other at the Museum of Natural His- 
tory to further medical research. Each 
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year found Bernard seeking further to 
fathom the mysteries of life. 

In our day, internal combustion en- 
gines are the most dangerous source 
of carbon monoxide poisoning. In 
Bernard’s day, leaky chimneys and 
closed flues were the principal sources 
of danger. Bernard set to work in his 
laboratory studying carbon monoxide. 
At the end of his experiments he con- 
cluded, “I was thus led to find that the 
gas rapidly poisons animals because it 
instantly displaces the oxygen of the 
red corpuscles and cannot be subse- 
quently displaced by oxygen. The ani- 
mal dies because the red corpuscles 
are, as it were, paralyzed and circu- 
late as inert bodies devoid of the 
power of sustaining life.” 

A member of the French Senate 

Elected a member of the French 
Senate, he supported Napoleon III, 
although when he requested 400,000 
francs to endow his work at the Mu- 
seum of Natural History, Napoleon 
turned him down with the remark, 
“Physiology costs as much as artil- 
lery.” Not long afterward, Napoleon 
learned that his artillery was not of 
much service, for the Franco-Prus- 
sian War broke out and overthrew the 
empire he was building. As the Prus- 
sians encircled Paris, Claude Bernard 
left on the last train. Even as he spoke 
out in public meetings against the 
Prussian attack on France, he insisted 
that German-French friendship was 
indispensable to a European federa- 
tion which must stand above all na- 
tionalities. 

When the war was over, Claude 
Bernard returned to his laboratory 
and to lecturing at the College of 
France. 

“The scientific medicine which it is 


my duty to teach you does not exist,” 
he told his students, who included 
Silas Weir Mitchell, later to become 
famous as the founder of neurology in 
America, and the Russian Sechenoff, 
who was in turn the teacher of Pav- 
lov. Bernard used his lectures as a 
means of announcing new discoveries 
in his laboratory and correcting or 
extending his views. 

Walking with George Barral on his 
way to a lecture at the College of 
France late in 1877, he was stopped 
at a street crossing by a passing fu- 
neral. Bernard pointed to the priest 
in the procession and said he hoped 
that he soon would have no such 
companion on his way to the grave. 
Since the death of his sons and the 
departure of his wife and daughters, 
Bernard often talked about death and 
Barral paid little heed. The lecture 
was his last. On New Year’s Day he 
caught a “cold” which turned into an 
inflammation of the kidneys. 

Doctors examined him. Bernard 
noted acidly when they had gone 
away that the senior doctor had 
washed his hands and instruments 
after the exam and the junior had 
done so before the exam. Bernard 
suffered pitifully. 

“Nature is sometimes very stupid,” 
he said. “Of what use is all this pain? 
It is useless for you or for me. I don’t 
complain of suffering, I only com- 
plain that this suffering is of no use 
to anyone.” 

When it became evident that he 
was dying, scientists asked him about 
his work, hoping to glean one last 
shred of information for mankind. 
He roused himself but could only say, 
“It is all in my head, but I am too 
tired to explain it. to you. Too bad, 
last summer I did some nice work.” 

On February 10, 1878, he died. ■ 
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t SPLIT SECOND IN ETERNITY 

The Ancients Called It COSMIC CONSCIOUSNESS 



Must man die to release his inner 
consciousness ? Can we experience 
momentary flights of the soul— 
that is, become one with the uni- 
verse and receive an influx of great 
understanding? 

The shackles of the body — its 
earthlylimitations— can he thrown 
off and man’s mind can be attuned 
to the Infinite Wisdom for a flash 
of a second. During this brief in- 
terval intuitive knowledge, great 
inspiration, and a new vision of 
our life’s mission are 
had. Some call this 


great experience a 
psychic phenomenon. 
But the ancients knew 
it and taught it as 
Cosmic Consciousness— 
the merging of man’s 
mind with the Uni- 
versal Intelligence. 


Let this 


Free Book Explain 


This is not a religious doctrine, but the application of simple, natural 
laws, which give man an insight into the great Cosmic plan. They make 
possible a source of great joy, strength and a regeneration of man's per- 
sonal powers. Write to the Rosicrucians (amorc), an age-old brother- 
hood of understanding, for a free copy of the book "The Mastery of Life.” 
It will tell you how, in the privacy of your own home, you may indulge 
in these mysteries of life known to the ancients. Address: Scribe S.V.U. 


The Rosicrucians • san jose, California 95114, u.s.a. 


Scribe: S.V.U. The Rosicrucians (amorc) 

San Jose, California 95114, U.S.A. 

Please send copy of the book "The Mastery of Life,” which I 
shall read as directed. 

Name 


Address Zip Code 

Please Include Your Zip Code 


L. 


J 





The American bison was once an endangered 
species, but decades of careful 
protection and systematic medical 
care have saved the great, 
wild beast from extinction. 

Now in many areas 
the buffalo is quite 
plentiful. One of these 
areas is the National Bison 
Range in the Montana 
Mountains. Here 






for ecology's sake 



every fall the bison 
herd is driven in from the 
wilds by the U.S. 

Fish and Wildlife Service 
which is dedicated 
to the task of protecting 
these huge, shaggy 
animals from extinction. 

They also keep close tabs 
on the animals’ 
health and maintain the 
herd at manageable 
numbers. The current 
ideal size of the herd is 
considered to be about 800 . 
The cowboys drive the 
herd into corrals where the 
individual animals can be 
examined and given injections 
against various diseases. 

The new calves are branded 
with their year of birth 
for future reference. 

Some of the bison are sold 
to ranchers who want to 
build their own herds, and 
others of the' animals 
are slaughtered for their 
meat. The remaining healthy 
800 are turned loose once 
again into the wilds for 
another year of grazing, m 



Driven by cowboys into a corral (above) at 
the National Bison Range, these unpredict- 
able animals are prodded with long poles 
and headed into stalls for medical examina- 
tions and injections for various diseases. 

Bison commonly weigh as much as a ton. 
Below, this shaggy bull dwarfs the cowboy 
who knows that the animal can be deadly 
if given the opportunity to charge. He keeps 
a gate between himself and the bison. 



I 



There are about 15,000 buffalo left in the 
U.S. out of former herds numbering in the 
millions. These below are being herded 
single file through a chute so they can be 
accurately counted. 



Most of the bison herd is returned to the 
wild, but certain of the animals are sold to 
ranchers who are building their own bison 
herds. Below several of the sold animals 
are loaded onto a truck. 


BIPS Photos 
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Visiting Sierra Nevada 


Sierra Nevada. Verna R. Johnston. 
Houghton Mifflin Co. ($7.95). This 
is the second volume of the publisher’s 
series, The Naturalist’s America. If 
the first two are any indication, it will 
be a set of books that everyone with 
the least interest in our country’s 
flora, fauna and eco-systems will have 
to possess and cherish. First of the 
series was Maurice Brooks’ The Ap- 
palachians. Now we have the schol- 
arly, but warm and fascinating obser- 
vations of an astute biologist, orni- 
thologist and ecologist, whose depth 
of knowledge about the great Western 
Sierra and its living things is matched 
by a remarkable lucidity, and talent 
with a camera. 

The author teaches biology at San 
Joaquin Delta College. She has ex- 
plored — obviously at a gait no faster 
than a walk — much of the 400-mile- 
long mountain range that she pokes 
and probes with keenly discerning 
eye, ear, and analytical mind. 

Readers of this book, whether or 
not they have ever seen the high 
Sierras, will know more about the 
flowers, trees, shrubs; the scurrying, 
flitting, browsing and prowling resi- 
dents of the spectacular area, than 
most people who have lived there a 
lifetime. 

Vivid, memorable descriptions of 
the often curious habits of forest, 
plain and desert wildlife abound. 
You’ll watch appealing little flying 
squirrels soar from tree to tree and 
perform their “tightrope” acrobatics, 
dangling by “one hand” from vines 
and clotheslines. There are docu- 
mented tales of pack rats, stealing 
utensiles and watches from campers, 
to feather their nests (in one case, a 


pack rat swiped a sleeping camper’s 
gold pieces, left a lump of horse dung 
in their place, and nearly broke up 
life-long friendship) . You’ll watch the 
courtship rituals of odd little creatures 
like the Sierra Nevada salamanders 
that dance and stroke each other with 
great affection; observe the process 
by which the little “skink” lizard at- 
tacks and overcomes one of its fa- 
vored delicacies — scorpions. 

There’s a great description of the 
“noisy, gregarious” acorn wood- 
pecker of the mid-mountain forests, 
who drills holes in tree bark and 
tamps acorns into them “for a tight, 
flush fit” against the long, hungry 
winter months. One such “cupboard 
tree” had 31,800 storage holes in its 
bark. Even more fascinating was the 
woodpecker who drilled a hole in the 
cedar shakes of a cabin wall, which 
would not “fill up” because the acorns 
kept going through and dropping in- 
side. A pile of 62,100 acorns was 
later found on the cabin floor — all of 
which may say something about 
woodpecker “intellect.” 

But beyond all these delightful in- 
sights to Sierra wildlife are the re- 
corded facts about the changing 
ecology of the land, which the author 
traces from Tertiary times, through 
the advent of man and his farming, 
goldrushes and other depredations. 
The killing off of grizzly bear and 
mountain lions, for instance, to avoid 
decimation of cattle and sheep herds, 
resulted in a population explosion of 
mule deer, which overbrowsed the low 
growth (including many grasses, 
flowers and the chapparal) resulting 
in the disappearance of many small 
creatures. 
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From the western foothills, the 
author takes us tromping, almost mile 
by mile, over the entire range — up the 
talus slopes, along the towering gran- 
ite cliffs, through the forests of giant 
redwoods, pines and native black oaks 
to the jagged alpine ridges — over the 
top and down the precipitous eastern 
slope to the desert floor. All the way, 
she draws your attention to the calls 
of birds and animals, flashes back to 
their earlier days, spangling her nar- 
rative with documented and pertinent 
anecdotes about them, with a unique 
touch of quiet, unobtrusive humor, 
warmth and good nature. 


Her love of the country and its life 
comes through on every page, yet the 
vital need for culling over-producing 
species is pointedly recognized and 
dealt with. 

Neither does Verna Johnston mince 
words when it comes to dealing with 
the effect of insecticides on the strug- 
gling ecology; the crime of Lake 
Tahoe’s polluters or the ruthless and 
persistent drive of commercial inter- 
ests and thoughtless residents in a 
pristine wilderness that will not al- 
ways be able to maintain its delicate 
balance without the help, rather than 
the hindrance, of mankind. — RFD 


A Modern Look at Monsters. Daniel 
Cohen. Dodd, Mead & Co. ($5.95) 
Monsters have “appealed” to men for 
years and have found scores of be- 
lievers for as long as they have been 
around. The number of true believers 
today does not compare with that of 
medieval days, to be sure, but you 
would probably be surprised at how 
many “educated” people still believe 
that some monsters (e.g. the Loch 
Ness monster) still exist. 

Mr. Cohen has taken a popular 
subject and presented many facts and 
theories about the origins of many of 
our most popular monsters. It’s a 
book that most people will find fasci- 
nating, but if you’re one of those true 
believers — or monster buffs, as he 
calls them — you’re liable to disagree 
quite radically with Mr. Cohen’s 
theories and facts. He is an avowed 
skeptic, as he made clear in an earlier 
book ( Myths of the Space Age) and 
has not written this book to rein- 
force anyone’s ideas that some mon- 
sters do exist. But if you want to get 
some interesting data on monsters — 
their beginnings (cave man art depicts 


no monsters at all, so it is “only with 
civilization that monsters seem to 
plays a significant role”), how they 
affected people at different periods in 
history and the “evidence” for their 
existence, then you’ll surely enjoy a 
Modern Look at Monsters. 

You’ll read all about the greatest 
monster of them all — the dragon, 
about the Great Sea Monster, the 
Abominable Snowman and the cel- 
luloid-immortalized creatures from 
outer space. No one could ask for 
more, except perhaps a chapter on 
“horror” monsters such as Dracula 
and the Wolfman. But one can’t have 
everything. — JGF 

A Pictorial History of Oceanographic 
Submersibles. James B. Sweeney. 
Crown. ($9.95). There has been a rash 
of books, pamphlets, brochures, ar- 
ticles and what-have-you on the wide 
and growing variety of deep-sea 
vehicles designed to probe “inner 
space” to the depths of its deepest 
deeps. But few have covered the sub- 
ject as thoroughly or with such in- 
(Continued on page 100.) 
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Answers to the sound quiz 

Questions appear on p. 74 


1— c Ice. The velocity of sound in ice 
is about 10,500 feet per second. This 
value is almost twice as great as 
the velocity in water. The high ri- 
gidity of ice accounts for its high ve- 
locity. The intermolecular forces are 
stronger in a solid and bring a quicker 
rebound after compression. 

In 1 — a the velocity of sound in air 
is about 1,090 feet per second at 0° 
C. The velocity increases with temper- 
ature. At 68° F. the velocity is about 
1,130 feet per second. 

In 1 — b the velocity of sound in 
water is less than 5,000 feet per sec- 
ond. Water has some rigidity, espe- 
cially when compared with air, which 
has almost none. Density also has 
some effect on velocity. 

2— b The train approaching the man. 
The wave fronts are squeezed to- 
gether, more wave lengths reach the 
man per second. This results in a 
decrease in wave length and- an in- 
crease in frequency or pitch. The 
velocity of the sound wave is con- 
stant and equal to the product of the 
wave length and frequency. When 
wave length decreases, pitch or fre- 
quency increases. 

In 2 — c when the train recedes 
from the man, the wave fronts are 
pulled apart, making the wave length 
longer with a decrease in frequency. 

In 2 — a the train is stationary; 
therefore the pitch or frequency of 
vibration remains constant. 

3— a Destructive interference. A and 
B, two identical waves opposite in 
phase traveling in the same direction 


cancel each other, and no displace- 
ment occurs and therefore, no sound. 
If you have a tuning fork, both prongs 
produce the identical fundamental 
note. When you rotate the plane of 
the fork to a 45-degree angle near 
one ear, the waves in the direction of 
your ear are opposite in phase. The 
sound almost dies out. You may still 
hear the sound in your other ear, how- 
ever. 

In 3 — b a single wave and its re- 
flection sets up a standing wave. 
Standing waves have nodes (points 
of no displacement) and loops (points 
of maximum displacement). These 
are found in vibrating air columns and 
strings of musical instruments. 

In 3 — c constructive interference 
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occurs when waves A and B add up 
to produce a wave of greater ampli- 
tude (shown as a dotted line). 

4— c Flute. It encompasses about 
three octaves. The band of frequen- 
cies extends from about 261 per sec- 
ond (middle C) to 2,093 per second. 
Overtones produced along with the 
fundamental note may be as high as 
14,080. 

In 4— a the piano spans nearly 
seven and a half octaves from about 
27.5 vibrations per second to about 
4,224 per second. 

In 4 — b the cello covers a span of 
about three and a half octaves in a 
lower frequency range than the flute. 

Score yourself: 4—5 right 
2—3 right 
0—1 right 


The cello’s range is from about 61.7 
per second to about 1 ,046. 

5— b This shows the string vibrating 
in two segments, which is the next 
possible mode of vibration after the 
string vibrates as a whole in 5 — a. In 
5 — a a whole wave length is twice the 
length of the string, which is twice as 
long as a whole wave length in 5 — b. 
Hence the frequency of 5 — b would 
be twice that of 5 — a. If 5 — a were 
a frequency of 256, then 5 — b would 
have to be double that, or 512 (an 
octave higher) so that the frequency 
times wave length in each case would 
be the same. In 5 — c the frequency of 
the second overtone is 768. 


Your score has quality. 

You’re on the right wave length half the time. 
Your low pitch is out of range. 



"So glad you enjoyed it, Commander. . . . It’s an old family recipe of the butler’s." 
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Short cuts 
to the 
answers 

S HORT CUTS IN ARITHMETIC are 

valuable time savers. If a given 
answer to some problem can be found 
in 30 seconds instead of 30 minutes, 
the quicker method is certainly the 
better one. 

A good case involves a fascinating 
story about one of the world’s most 
famous mathematicians, Karl Gauss. 
According to this story, when little 
Karl was a fourth-grade schoolboy in 
Germany, the teacher one day told 
the class in arithmetic to add up all 
the numbers from 1 to 100, and see 
if they could do this in ten minutes. 

Instantly, a score of pencils were 
whipped out and began to scribble 
down long columns of figures — 1,2, 
3, 4, 5, 6, 7 etc. Obviously, it would 
have taken each pupil a couple of 
minutes just to complete the tabula- 
tion, before even starting to add the 
totals. Nevertheless, within 30 seconds 
the hand of one pupil was raised, 
waving vigorously. 

“Yes?” inquired the teacher. “What 
is it, Karl? Don’t you understand the 
problem?” 

“Yes, sir, I understand it. And I’ve 
got the answer.” 

Puzzled, the teacher replied, “Why, 
that’s impossible! You haven’t even 
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written down all the numbers.” 

“I know,” said little Karl. “But 
that’s not necessary. You see,” the 
boy continued with the patient tone 
of a prodigy dealing with a stupid 
grownup — “you see, sir, the first num- 
ber ( 1 ) added to the last number 
(100) makes 101. Also the second 
number (2) added to the next-to-last 
number (99) makes 101. So, all the 
other similar pairs add up to 101. As 
there are 50 pairs of 101, you just 
multiply 101 by 5, making 505, and 
then add a zero. So that’s your answer 
—5050.” 

What the flabbergasted teacher 
thought or said isn’t ori record. But 
the moral of the tale is clear — that 
analysis of any particular problem is 
the first and most important step in 
its solution. 

Sometimes the quickest way to add 
up a row of odd numbers is not to add 
them up at all. For the total can be 
found instantly by multiplication. 

For instance, adding up 1+3+5+ 
7+9 in the usual plodding manner 
will show that they sum up to 25. 
However, if we merely note that there 
are 5 consecutive odd numbers in the 
group just mentioned, we simply mul- 
tiply 5 by itself (squaring 5, as ma- 
thematicians would say), and the 
answer is found in a jiffy — 25. In a 
longer series of (say) 10 consecutive 
odd numbers, we square 10 and get 
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the answer at once — 100. For ex- 
ample: 

1+3+5 + 7+9+11 + 13 + 15 + 17 + 
19=100 (equals 10 x 10) 

In short, any series of consecutive 
odd numbers, starting always with 1 
and ending wherever you please, has 
a summed value equal to the square 
of the number of those numerals. If 
there are 20 of them in a row, their 
summed value is 20 x 20 = 400; and 
so on indefinitely. 

This brings us to an interesting 
variant of this same principle. 

By grouping consecutive odd num- 
bers in a different way, we can dis- 
cover the value of each group by 
multiplication of a different kind- — 
namely, by cubing a number instead 
of squaring it. That is, instead of 
multiplying a number by itself once 
(which is squaring it) we multiply a 
number by itself twice (which is cub- 
ing it) . Just as 2 squared is 2 x 2 = 4, 
so 2 cubed is 2 x 2 x 2 = 8. 

With this simple principle under- 
stood, it’s now easy to grasp the fol- 
lowing mathematical curiosity which, 
as before, is based on an unbroken 
series of consecutive odd numbers, 
these being arranged in groups of 
steadily increasing size. 

As this may sound a bit compli- 
cated in description, an actual step- 
by-step process shown below will 
make matters plain as daylight: 

l =1X1X1= 1 

3+5 = 2X2X2 = 8 

7+9+11 =3X3X3= 27 

13+15+17+19 =4X4X4= 64 

21+23+25+27+29 = 5X5X5 = 125 

31+33+35+37+39+41 =6X6X6 = 216 

And so on and so on and so on. 

It will be seen, when examining the 
foregoing table, that the consecutive 
series of odd numbers are carried 


right through all the groups. Each 
group has one more number in it than 
its predecessor; the summed value 
of each group is shown in the right- 
hand column; and that very value is 
the cube of the number of separate 
numerals in the group. The second 
group, for example, has 2 numerals 
in it, and their summed value is 2 
cubed; the third group has 3 numerals 
in it, and their summed value is 3 
cubed, etc. It is this last fact, of course, 
which is particularly fascinating. 

In other words, our present mathe- 
matical curiosity is a universal law of 
odd numbers — all odd numbers as 
far as you care to go. Whether little 
Karl Gauss was familiar with this re- 
markable law, we don’t know. We 
may be sure, in any case, that it would 
have delighted him. 

— Wirithrop Parkhurst 



“That better be very good oxygen 
you’ve been giving us.” 
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SCIENCE AND CHEMISTRY SPACE, ROCKETS AND ASTRONAUTS 


FOR Biol. & Chemlab student sets write: K/N 
Chemical & Supply, P.O. Box 748, San B'dno, Cal. 
92402. 


GRAVITATIONAL Theory "The Parallel World” 
New-16 pages, $1.00. Ken Fischer, Box 548, 
Edgewater Branch, Lakewood, Ohio 44107. 


EVERYTHING You want and need — chemistry, 
biology, astrology catalog 35 1 \ Blvd. Laboratories, 
3114 E. 83rd St., Chicago, Illinois 60617. 

ASTRONOMY Catalog, Telescopes, books, maps, 
more. Free constellation chart with catalog 35 1. 
Lee Scientific Instruments, Dept. A5, 11223 Harold 
Square Drive, Houston, Texas 77072 


FIRST Moon Landing pictures, Historic Apollo 
11! Nine, full-color photos on six 11 x 14 prints, 
all for $1! Money-back guarantee! Astroland, 
Box 234-SD, Merritt Island, Fla. 32952. Free Bro- 
chure. 


HIGH-ALTITUDE ROCKET. This is not a toy. All 
steel construction, solid fuel missile. Complete 
plans including fuel formula only $2.00. Sonic 
Products, Box 6572, Toledo, Ohio 43612. 


ROCKETS: Real flying models— flights up to 2500 
ft. New illustrated catalog 25<f. Single and multi- 
stage kits, nosecones, engines, launchers, trackers, 
rocket aerial cameras, technical information. Fast 
service. Estes Industries, Dept. 42-M, Penrose 
Colorado 81240. 


CHEMISTRY, Astronomy, Bioiogy — excitingly new 
catalog 30« (refundable). UFO detector plans, 
$1.00. Xercon, 8709 S. C hicago, Chicago, III. 60617 

MICROSCOPE Slides. Methods. Lab supplies. 
Marine biologicals. Catalog 20p. Russell, 2442 El 
Lujo Way, Rancho Cordova, Calif. 95670. 


FOR INVENTORS 


PATENT Searches complete and thorough. Related 

copies Air Mailed with maximum speed $6.00. Free 
"Protection Forms” and "Patent Information". 
Write American Patent Search Company, Dept. 29, 
711 14th St.. N.W., Washington, D. C. 20005. 


VAST converging stellar energies hit atoms, 
push-in-then-out, and cause gravity. Summary 25c. 
Carnahan, 3204 Breeze Ter., Au stin, Texas 78722. 

LASER pistol— $1.00, how to build. Phaser Pistol 
$1.00, you've seen it on TV, now build your own. 
. . . safe, loads of fun. Build Laser rifle, electronic 
Laser, Flying Saucer— $2.95 each. Add 25p for 
postage. Complete catalogue prize-winning science 
projects — 25c. Roy Davis Laboratories, Dept. SD 
118 West Adams. Jacksonv ille, Florida 32202. 

CONSTRUCTION Plans: Laser . . . $2.00. Sound 
Telescope . . . $2.00. Space monitor-missile tracker 
. . . $2.00. Howard, 20174 Ward, Detroit, Mich. 


INVENTIONS. Ideas — Searched — Developed — Mar- 
keted, formerly: United States Government Patent 
Examiner. Advisor. Raymond Lee, 75-N East 45 St 
N.Y.C. 10017. 


INVENTIONS WANTED 


INVENTIONS Wanted. Patented, unpatented 
Global Marketing, 2420-AC 77th, Oakland 5, Calif. 

INVENTORS! Don’t sell your invention, patented 

or unpatented, until you receive our offer. Eagle 
Development Company, Dept. J, 79 Wall Street, New 
York 5, N.Y. 


TREASURE FINDERS 


MINI-Computer guaranteed to boggle the mind— 
$2.00. D. Engel, 459 S. Univ. Blvd., Denver, Colo. 
80222 


3D CHESS Rules $2. 3D Chess Boards $10 & $20. 
3D Chess Club $3/yr. Oorahnoss, Buckroe Beach, 
Hampton, Virginia 23364. 


TREASURE Hunters! Prospectors! Relco’s new in- 
struments detect buried gold, silver, coins. Kits, 
assembled models. Transistorized. Weighs 3 
pounds, $19,95 up. Free catalog. Relco-A88, Box 
10839, Houston, Texas 77018. 

BOOKS, CATALOGS, NEWSPAPERS 


CHEMICALS, Apparatus, Biology and Model Rock- 
ets. Both catalogs for 50C- Sheard Science, Dept. 
SD, Columbus, Wisconsin 53925. 


LUNAR Astronomers — This new book is for you- 
Observing The Moon With A Small Telescope. Sene 
$1.50 to: C. R. Ellison, 35-C Nob Hill Ct., Bridge 
port, Conn. 06610. 


GIFT Book! The secret of success! Why suffer 

failure! Success is so simple! Learn the dynamic 
secret that gave success to the world’s greatest 
thinkers! World's leading scientists praise author’s 
work! Clear, Simple, Fascinating! $2. Science Books 
469 Ortiz, Fort Myers, Fla. 33905 


PLEASE Be sure to include your zip code when 
ordering merchandise from classified advertise- 
ments. You'll receive faster delivery. 


DIGEST of AH Knowledge. $1.00 money back 
guarantee. Pathos Bond, 8 Virginia Ave., Chicopee, 
Mass. 01020. 


KNOW More about the earth you live on. Earth 
Science, bimonthly Magazine. Box 550S. Downers 
Grove, III. 60015. Subscription $3.00. Sample 40p 


PUBLISH Your book! Join our successful authors- 
publicity advertising, promotion, beautiful books. 
All subjects invited. Send for free manuscript re- 
port and detailed booklet. Carlton Press, Dept. 
XSX, 84 Fifth A venue, New York 10011. 

FREE Catalog! Low cost popular books! Reynolds 
Box 117, Staten Island, N.Y. 10301. 


BACK Date Magazines! Send needs. No catalog 

Midtown Magazines, Inc., Box 917-SD, Maywood 
N.J. 07607. 
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FREE Catalog featuring unique gifts. The Gift 
Gallery, 407 Eastwood, Fort Worth, Texas 76107. 


FREE Catalog of Self Improvement books. George 
Maskell, 357 5th Ave., LaSalle, Quebec, Canada. 


UFOs, Astronomy, Aerospace! For exciting and 
objective information send 500. The Sentinel, Box 
715, Banning, Calif. 92220. 


NEW Spiritual Interpretation of the Bible. Amaz- 
ing new views about Christ, God, Man, Death. Only 
$1.00. Box 10311, Riviera Beach, Fla. 33404. 


ROCK Strata and the Bible Record, $5.95; Studies 
in Bible Science, $1.95. Christian Evidence League, 
Malverne, New York 11565. 


FREE List. Books on weird Satanic cults. Success 
and how-to-do tech’l books. Amazing mind expand- 
ing games. The Homall, 695 Cabrillo Dr., Chico, 
Calif. 95926. 


GUIDE To Better Concentration. Improve your 
powers of memory and concentration. Remember 
names, faces, and master any subject easily. Book 
No. WBB 107, $2.00. VOS Corp, 15 W. State St., 
Alliance, Ohio 44601. 


BOOKS Located Free! Send titles. Hoffman Re- 
search Service, 124-K Whitmore, Irwin, Penna. 
15642. 


REDUCE For life. Relaxed eating plan that really 
works. No Pills, no Calorie counting, no Weight 
Watching. $2.00 postpaid. Opal Singleton Gifts, 
2007 Brack St., Box 837, Kissimmee, Fla. 32741. 


BOOKS On all subjects. Free circular. General 
Service Company, 443 W. 8th Street, San Bernar- 
dino. Calif. 92401. SD1 


MASTER KEYS To success, popularity and pres- 
tige, grow rich while you sleep. Free folder. 
Coulter’s House of Gifts, 7042 Buchanan, San 
Bernardino, Calif. 92404. 


READ More, pay less, trade paper backs with us. 
Free info. Powell, Box 24251, Houston, Tex. 77029. 


THOUGHTS More Than Thinking! 137 Thought 
wave Thoughts in Thought Atlas, $4, or free folder 
Sensitron Systems, Box 1155, St. Augustine, Fla 
32084 


FREE, 315 Magazines every month. Over 65 dif- 
ferent subjects. Free details, Ronlou, 13432 No. 
County Branch, St. Louis, Missouri 63138 


“FREE” Exciting new illustrated catalog of un- 
usual gifts & novelties. “Free!” Coffco, Dept. 
P-106, Box 522, Lake Zurick, Illinois 60047. 


POPULAR MECHANICS Home Book Of Refinishing 
Furniture. Covers all the tricks of the trade. Only 
$4.95. Send to: Popular Mechanics, Dept. JM, 224 
West 57th St., New York, N.Y. 10019. 


BOOK PLATES 


FREE CATALOG — Many beautiful designs. Address 
Antioch Bookplates, Box 28G, Yellow Spring, Ohio 
45387. 


EDUCATION AND INSTRUCTIONS 


LIFETIME Ordinations. Stamp brings info. Church, 
2207 Cardinal. Rolling Meadows, III. 60008. 


UNIQUE Theory of recreation and life hereafter. 
Send $1.00 for booklet. P.O. Box 204, Ojus, Florida 
33163. 


WHEN Answering classified advertisements, don’t 
forget to say you saw it in Science Digest. 


"CHESS from Scratch” Teaches you. Send 500 or 
6 for $2. Ed. Books, Box 1002, Austin, Texas 78767. 


EARN College degrees’ at home. Many subjects. 
Florida State Christian College, P.O. Box 1674, Fort 
Lauderdale, Florida 33302. 


1000 HELL Avoiding tracts $1.00. Tracts for copy- 
ing $1. Tracts, Box 233, Newport News, Va. 23607. 


EARN A British diploma in Radionics, Botanic 
medicine. Homeopathy, Super-Science, Divinity, 
Philosophy. 35 courses, prospectus free. Brantridge 
Forest School Highfield, Dane Hill. Haywards Heath, 
Sussex, England. 


EXPERIMENT With sleep-learning! Fascinating, 
educational. Use your recorder, phonograph or 
amazing new Electronic Educator endless tape- 
recorder. Astonishing details, huge catalog of 
tapes, records, equipment free! Sleep-Learning As- 
sociation. Box 24-SD, Olympia, Washington 98501. 


EXTENSION & Post-Graduate awards in Philos- 
ophy, Arts, Sciences, Homeopathy, Radionics, 
Hypnosis, Humanities. 25 subjects. Curricular free, 
air-mail $1.00. (Refundable) Registrar. Sussex Col- 
lege of Technology. Highfield. Dane Hill, Sussex, 
England. 


BOOK: “Your Script Is Showing” by Renee Mar- 
tin, outstanding Graphologist. Learn Handwriting 
Analysis by using this quick easy guide to char- 
acter analysis, $3.50 PP. Special offer of book 
and analysis of any handwriting, $10.00. Send 
one page of handwriting, plus signature. Corres- 
pondence courses available for beginners and 
advanced students. Dept. S, Handwriting, 199 
Nassau Street, Princeton, New Jersey 08540. 


ZOOLOGY 


WHALES: For Information on the extraordinary 
aquatic mammals write to: Whales, P.O. Box 404, 
State College, Penna. 16801. 


ANTIQUES, RELICS, INDIAN GOODS 


GLASS Salt shakers: 1000 patterns (1100 patents) 
$9.80 & 400 trademarks on glass 4.70. From the 
Author, Dr. A. G. Peterson, Box 252, DeBary, Fla. 


KNOW What to pay for Antiques! Official guide to 
Antiques tells dealers prices. Only $4.98. West- 
more Prod., Co., P.O. Box 646, Downey, Calif. 90241 


THE Secrets of Refinishing and Restoring An- 
tiques. Amazing results. Order #MOA-0006 for 
$1.00. L.M. Brandyberry, 909 Hackett St., Ionia, 
Michigan 48846. 


PRECIOUS STONES AND MINERALS 


GOLD In calcite very beautiful and rare gold 
specimens. Small exquisite specimens $6.25 ea. 
Micro Mounts of same $2.50 ea. D. Understahl, P.O. 
Box 633, Manteno, Illinois 60950. 


ARTS AND CRAFTS 


YOU Can entertain with Chalk Talks. Laugh Pro- 
ducing Program, $1.00. 40 page catalog lOtf. Baida 
Art Service, 710-X 5th Ave., Oshkosh, Wise. 54901. 


SEWING Buffs! Stitch and stuff economical, fun, 
safe, educational dolls/toys! Catalogue of un- 
usually stylish pattern booklets — 10?! — Platypus, 
200 W. 82nd. St., New York, N.Y. 10024. 


HOBBIES AND COLLECTIONS 


SEASHELLS Worldwide price list free. Book, 790 
color pictures $1. Box 13288, Tampa, Fla. 33611. 
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STAMP COLLECTING 


100 DIFF. Only 10 4 with approvals plus swap 
plans. Camp Sales, Box 19532, Houston, Tex. 77024 


FREE United Nation set with approvals 104 ppd. 
R. Jaworski, 72 Dunster, Jamaica PI. Mass. 02130 


UNUSED U.S. Commemoratives 1936 to 1962. All 
perfect stamps 54 each, Pairs — blocks same price. 
R. McMahon, 15801 Ashton Rd., Detroit, Mich. 
48223. 


COINS, TOKENS, CURRENCY 


100 DIF. World type coins for $10. 40 Dlf.— 
$2 or 20 Dif. — $1. Free price list. G. Molnar, Jr., 
160-31 99th St., Howard Beach, New York 11414. 


MAGIC TRICKS, JOKES, VENTRILOQUISM 


MAGIC Easily learned with home study course. 
Magic-Masters, P.O. Box 774D, Bowie, Md. 20715. 


REAL ESTATE — FARMS 


FREE . . . 232-page Catalogl Describes and pic- 
tures hundreds of farms, ranches, town and coun- 
try homes, businesses coast to coast! Specify type 
property and location preferred. Zip Code, please. 
United Farm Agency, 612-SD, W. 47th St„ Kansas 
City, Mo. 64112. 


HORSES, LIVESTOCK 


“HOW TO TRAIN HORSES”— Everyone who likes 
horses or ponies should have this book: FREE. 
Write Beery School, 24912 Pleasant Hill, Ohio 
45359. 


PETS — BIRDS, CATS, HAMSTERS, ETC. 


LIVE SEAHORSES, marine specimens, aquarium 
supplies. Illustrated catalog 254. Marine, Box 
248-04, Dania, Florida 33004. 


RABBITS — FUR BEARING ANIMALS 


RAISE Rabbits for us on $500 month plan. Free 
details. White’s Rabbitry. Mt. Vernon, Ohio 43050. 


MAKE Big Money raising chinchillas, rabbits, 
guinea pigs for us. Catalog 254. Keeney Brothers 
Farms, Inc., New Freedom, Pa. 17349 or Summer- 
field, Fla. 32691. 


GOVERNMENT SURPLUS 


JEEPS Typically from $53.90 . . . Trucks from 
$78.40 . . . Airplanes, Typewriters, Boats, Clothing, 
Camping, Sporting, Photographic, Electronics Equip- 
ment. Wide variety, condition. 100,000 Bid bar- 
gains direct from Government Nationwide. Com- 
plete sales directory and surplus catalog $1.00 
(Deductible First $10.00 order). Surplus Service, 
Box 820-SD, Holland, Michigan 49423. 


AUTOMOBILES 


1970 FORDS, Dodges $999; 1969 cars only $699. 
For free catalog, Associated Dealers, 50 Swalm, 
Dept. 9, Westbury, N.Y. 11590. 


EXTRA Income at home in Spare Time! Booklet 
shows you how to start your own business with 
Classified Advertising. Only $1.00. Martin, Popular 
Mechanics, Dept. S.D.P., 224 West 57 Street, New 
York, N.Y. 10019. 


PLEASE Be sure to include your zip code when 
ordering merchandise from classified advertise- 
ments. You'll receive faster delivery. 


AUTO SUPPLIES AND EQUIPMENT 


TWO Lights Drivers Need! Key beam light that 
prevents fumbling in the dark looking for house or 
car keyholes! This tiny miracle of light fits in- 
stantly over any key. No bulbs or batteries ever to 
buy. Also giant magnifier light that enlarges and 
illuminates car maps, camping maps for easy 
reading in the dark. Powered by 2 standard "C" 
batteries. Price for both lights $8.95. Sylvia 
Beatty Mail Order House, Dept. #5, One Chestnut 
Street. Eau Claire, Penna. 16030. 


BATTERIES, GENERATORS 


RECHARGEABLE Flashlight. No batteries. Re- 
charge by plugging in wall socket. White, Red 
lights. Strong magnet. Send $5.00. Edelhaus, 48 
N. Main, Geneva, N.Y. 14456. N.Y. Res. please add 
Tax. 


ELECTRICAL SUPPLIES 


HARD To find light bulbs any size send needs to: 
Jetronics, Box 67015, Century City, Calif. 90067 


REPAIRS AND SERVICING 


WATCHES Repaired inexpensively, Guaranteed. 
Mail to: Tim Skoning, P.O. Box 761, Elgin, III. 
60120. 


FOR THE HOME 


WATER Faucet filter (slips on), activated char- 
coal, $3.95. Inventions, Box 833, Miami, Fla. 
33135. 


POPULAR MECHANICS Master Shop Guide! 
Handiest “Tool” you’ll ever own. 12 handy hang-up 
boards! 56 charts. Wipe-clean-plastic laminated. 
Answers 1001 shop questions! 8V2" x 11". Only 
$3.95. Popular Mechanics. Dept. MS, 224 W. 57th 
St., New York, N.Y. 10019. 


DO-IT-YOURSELF 


SOLE-SAVER Is a paste-like material that is good 
for any shoe, men, women, child, Do-It-Yourself 
kit, $2.25 plus 254 ppd. (About 25C a pair) Gilbert, 
S30-02 Broadway, Astoria, N.Y. 11106. 


CAMERAS AND EQUIPMENT 


MINIATURE 4" High camera takes big 3" x 4V2". 
B&W or 2V4" x 3V4" color pictures. $29.95. Pear- 
son Products, 320 7th St., Proctor, Minn. 55810. 


MAKE Money with your camera M054P $1.00 
Walden, 150 Sage St., Citrus Heights, Calif. 95610 
Write for free catalogue distinctive gifts. 


COLOR SLIDES 


MISS America slides: 20 color slides of Pageant 
$5.00. Free brochure. Box 117, Atlantic City, N.J 
08404. 


MOTION PICTURES & SOUND EQUIPMENT 


FREE 64-PAGE CATALOG! All movie needs; Film, 
supplies, accessories, home processing equipment. 
Superior, 446-48 N. Wells, Chicago, III. 60610. 


RADIO, TELEVISION & HAM EQUIPMENT 


T.V. & RADIO TUBES .364 ea. Send for free cata- 
log. Cornell, 4213 S. University, San Diego, Calif. 
92105. 


WHEN Answering classified advertisements, don’t 
forget to say you saw it in Science Digest. 
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MUSIC AND MUSICAL INSTRUMENTS 


RUBBER STAMPS AND OFFICE SUPPLIES 


MUSIC Composed to your words 50-50 ownership. 
Publish. Commercial Records. Promote, Sound, Box 
833, Miami, Fla. 33135. 


SONGS, Poems wanted for publishing, recording 
at our expense! Talent, 17-S Longwood Road, 
Quincy, Mass. 02169. 


POEMS Set to music. Songs recorded. Send best 
poems, songs for prompt FREE information. Crown 
Music, 49-D West 32nd, New York 10001. 


POEMS And Songs wanted by America’s most 
popular studio. Tin Pan Alley, Broadway Produc- 
tions Division SD, Lake Grove, New York 11755. 


FOR PARENTS 


NEW Latch keeps children out of cabinets! Free 
details. Mission Enterprise, Goliad, Texas 77963. 


OF INTEREST TO WOMEN 


BEER Cake Recipe — delicious spice flavor — $1. 
V. Barkowski, 1226 Palma Ave., Schenectady, N.Y. 
12306. 


$350 MONTH Addressing! Details, mail stamped 
self-addressed envelope and 25#. Write! Happy, 
Box 1161-HB, Battle Creek, Michigan 49016. 


EXTRA Income at home in Spare Time! Booklet 
shows you how to start your own business with 
Classified Advertising. Only $1.00. Martin, Popular 
Mechanics, Dept. S.D.P., 224 West 57 Street, New 
York, N.Y. 10019. 


GIFT SHOPPING 


FREE Brochure unusual Birthstone gift ideas. The 
Dee Kay Gift Shop, Dept. 7A, Yucca, Ariz. 86438. 


HOROSCOPE Cards by Zolar $3! Giant balls $3! 
Photo-posters $3.50! 6 wild plants $2! Free Cata- 
log! Jane Curtis, 222 Eyth, Butler, Pa. 16000. 


AMAZING! New imported Lippizanner scarf from 
Australia, it displays beautiful picturesque horses, 
it’s 2 ft. square in bright red or blue. It makes a 
beautiful gift for someone. Only $4.98 plus 50# 
for postage, send for free gift catalog. Don’t de- 
lay. Tyler Manor, 3036 Tyler #201. Detroit 38, 
Michigan. S-D 1130. 


BUILD A HOUSEBOAT FOR LESS THAN $1000. It’s 
a 25 footer with a graceful vee bow. Best of all, 
with its 8 ft. beam it’s trailerable. Plans $24.50. 
Send to: Popular Mechanics, Dept. HO, 224 W. 57th 
St., New York, New York 10019. 


PRINTING AND SUPPLIES 


AMAZING New mimeograph machines, complete 
with supplies $29.95 write: E. Diehl, Rt. 5, Staun- 
ton, Va. 24401. 


COPY-FILM! Replaces carbon paper! Sample 250- 
California House, Box 186, Rialto, Calif. 92376. 


GUMMED LABELS 


1000 DELUXE Decorative Stripe Labels with any 
name, address and zip code only 50$ postpaid. 3 
sets only $1.25 postpaid. Don Wiggin, 416 Main 
St., So. Berwick, Maine 03908. 


TYPEWRITERS, DUPLICATORS, OFFICE 
EQUIPMENT 


“SPELLRIGHT” Typewriter ribbon fixes mistakes! 
Free sample! House, Box 186, Rialto, Calif. 92376. 


RUBBER Stamps. Free gifts worth up to $8.95 If 
you order now. Send for catalog, 3 lines, any copy 
$1.90 ppd. RED, 18 Crane, Darien, Conn. 06820. 


METAL Pocket Stamp. Heavily nickelplated. 3 
lines. Now only $1.53. Walter Wingerter, P.0. Box 
777, Elmhurst, New York 11373 


REMAILING SERVICE 


MIAMI BEACH Remails 25# monthly rates special 
services. Reeves, Box 67, Miami Beach, Fla. 33139. 


SACRAMENTO Remails 25# Singles. $3.00 month- 
ly. Box 19123-B, Sacramento, Calif. 95819. 


HELP WANTED 


AUSTRALIA WANTS YOU! Government Assisted 
Passage. 50,000 jobs. 1970 Government Information 
and forms $1.00. Special reports on Employment, 
Business, Taxes, Housing, Education, Ranching, 
Farming, Teaching, Maps, etc. Austco, Box 3623-P, 
Long Beach, Calif. 90803. 


PROFITABLE OCCUPATIONS 


BECOME A mortgage broker. Earn 10,000 to 
50,000 year. Complete details. United Mortgage 
Co., P.O. Box 2684-SD, Marietta, Georgia 30060. 


BUSINESS OPPORTUNITIES 


TRASH To cash — complete book tells how — remit 
$4.00. G. Meyers, 2815 Lincoln, Chicago, III 60657. 


CANADIAN Manufacturer needs home packagers 
in U.S. Absolutely no selling. Minimum income 
$5200, annually.- Full information, copy ten-year 
contract $2.00. Rigsby, 1044-D Yellowstone, Xenia, 
Ohio 45385. 


“HOW Mail Order Fortunes are Made.’’ Send 25$ 
for details (Refundable on purchase). Clique Crea- 
tive Products, 2614 Richfield, 88, Flint, Michigan 
48506. 


MONEYMAKING OPPORTUNITIES 


$10 DAILY Writing short articles at home. Begin 
immediately! Copyrighted report reveals How and 
Where. Send $1.00: Graylines Express, 920-S Rose- 
land, Kalamazoo, Michigan 49001. 


ADDRESSERS and Mailers needed. Send stamp 
for information. Lindbloom Publishing, 3636 West 
Peterson, Chicago, Illinois 60645. 


HOW MUCH does being your own boss or making 
$25,000.00 per year interest you? The Warner 
breakthrough in the Engraving field could be 
your future. Write: Warner, Room CE-102-H, 1512 
Jarvis, Chicago, Illinois 60626. 


MAILORDER Records help get Increased Busi- 
ness! Complete 32 page Record Book shows your 
inquiries, orders, advertising expense, etc. Only 
$1.00. Martin, Popular Mechanics, Dept. S.D.R., 
224 West 57 Street, New York, N.Y. 10019. 


HOW To get sound 6%-15% amazingly profitable 
ways to make your money work. This new book 
could be your best investment. Satisfaction guar- 
anteed. Send $2.95; Ayyash Caravan, Dept. SD, 
3121 Princeton, Phila., Penna. 19149. 


HIGHER Income, Security and Power. 256 page 
book “Thinking Big” reveals secrets that make 
men rich. Send $2.00 to: A. Roberts, 7112 Willgoos 
Ave., Pennsauken, N.J. 08105. Order #WB123. 
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PERSONAL 


HANDWRITING Analysis. Send writing sample and 
$5.00 to: Lenore Havelyn, P.0. Box 4152, Martinez, 
Ga. 30907. 


LEARN To play the guitar in 7 days for fun and 
profit. Send $3.00. Kilkenny, 161 Fifth Ave., Kings 
Park, New York 11754. 


FREE Circular describes 73 exciting low-cost 
self-improvement books. Triple Bar C Company, 
Rt. 1, Box 390-B, Broken Arrow, Okla. 74012. 


ESP Laboratory. This new research service group 
can help you. For Free information write: Al G. 
Manning, ESP Laboratory, 7559 Santa Monica Blvd., 
Los Angeles, Calif. 90046. 


CANCER! You may be next! Stop Smoking! New 
Book reveals medical and psychological method. 
Send $2.00 booklet WB-106, Leland Gifts, 141 
Kemolay Road, Mableton, Georgia 30059. 


"PSYCHIC DOMINANCE — How to rule others with 
your thoughts" Full Course — with stirring Exer- 
cises, $3. Illustrated. Satisfaction or refund — 
Clarion, Box 1769-S, Chicago, III. 60690. 


ARE You really sincere about wanting to find a 
marriage partner? Write. Social Introduction Serv- 
ice. P.O. Box 1547, Eugene, Oregon 97401. 


RESURRECTED Billions will farm ocean bottoms 
when seas removed by coming whirlwind! Free. 
Write: Harvest-SD, Jefferson City, Mo. 65101. 


BECAUSE Of the fraudulent nature of things and 
people, I have taken it upon myself to try and 
figure out our Creation and Why we exist. The 
purpose, the reason, and so forth. I have reason 
to believe that man’s origination is not as com- 
plicated as it seems. I have been researching 
this problem of Metaphysics for the past 30 years. 
I may very well have the key to this mystery. 
But I must travel the earth to do more research 
on this subject. Foreboding as it is to many 
people I am not afraid to search. I need help 
from conscientious thinkers on this subject. 
Write to me at my address: Michael Boots, 31 
Armour Ave., Trenton, N.J. 08619. 


WANTED — MISCELLANEOUS 


MERCURY-Gold-silver-platinum for cash. Circular. 
Ore assays. W-Terminal, Norwood, Mass 02062. 

MISCELLANEOUS 


WINEMAKERS Yeast, recipes & catalog 25 «. 
Kraus, Box 451-R, Nevada, Missouri 64772. 


OCCULT Curios, books, supplies. 32-page cata- 
log 10$. Imports, Box 2505, Prescott, Ariz. 86301. 


WINEMAKING Kit $4.98. Free catalog and recipes 
Jimdandy, Box 30230-BB, Cincinnati, Ohio 4523 0. 

DRIVER’S Licenses, Birth Certificates, H.S. 8. Col- 
lege Diplomas, Marriage & Divorce Certificates — 
Blank forms. Fill them in yourself. Highest quality 
you can buy! Confidential 3 day service! $2.00 
each; any four — $5.00, post-paid. Formco, Box 
834-AE, Warren, Mich. 48090. 


SPEED Note-taking through “Two Hour Short- 
hand” book. Must for students, business people, 
etc. $1.95. H. Blyer,. 52 Clark St., Brooklyn, N.Y. 
11201 . 


“GENUINE Buckskin Jackets, Gloves, Mocs., and 
hundreds of unique leather items. Send 50$ for 
Buckskin Poke and big color catalog. Berman 
Buckskin Company, Minneapolis, Minn. 55401 Dept. 
46. 


Books 

Continued from p. 91 

terest as this author. He not only had 
access to vast Naval and Oceano- 
graphic photo files, through his associ- 
ation with the U.S. Oceanographic Of- 
fice, but obviously knew how to make 
use of them. His parade of strange 
undersea vehicles, from the earliest 
underwater schemes of men, breath- 
ing through straws in the war between 
the Spartans and Athenians, to the 
proposed Nuclear submersibles of 
tomorrow. As indicated by its title, 
the book is lavishly illustrated — not 
just with pretty pictures. Jim Sweeney 
knows the value of cutaway illustra- 
tions, and clear description of how 
things work, which makes this volume 
uniquely interesting and valuable for 
curious minds. 

Other new books of interest 

The Last of the Loners. Stanley P. 
Young. The Macmillan Co. ($9.95) 
One of our endangered species, the 
North American gray wolf, is exam- 
ined closely in a narrative that deals 
with nine specific loners and their leg- 
endary existences. Stanley Young, 
who died shortly after completing 
this book, was with the U.S. Fish and 
Wildlife Service for 44 years and in 
those years gained much firsthand 
knowledge of the facts and fallacies 
about these much maligned creatures. 
Out of his great respect for the gray 
wolf came this excellent volume. It’s 
a book you’ll find hard to put down. 

New Math Puzzle Book. L.H. Long- 
ley-Cook. Van Nostrand Reinhold 
Co. ($4.95) A puzzle book of mathe- 
matical problems for you “new 
math” aficionados. ■ 
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explores the excitement of 
scientific discovery. This 
pocket-size magazine is 
crammed with news of fasci- 


nating expeditions and research, reviews of reports in 
science journals and books. Best of all, it’s written in 
non-academic language and provides a cross-fertiliza- 
tion of ideas in business, in the lab, in the school. Start 


your subscription with the coupon below. 


Science Digest 250 West 55th Street New York, N.Y. 10019 

Please enter my subscription to Science Digest for 


□ 1 Year at $5.00 

□ Bill me (or) 


Name 
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.State 


In Canada, add 75c for each year. All other countries, add $7.00 per year. Clip out coupon here 
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□ 2 Years at $9.00 
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ADVENTURES IN 



Science 

^Discovery 

IN THIS ISSUE 


Here's a solution to 
the waste problem 
that threatens to 
bury us: Re-use our 
waste to feed ani- 
mals, pave roads 
and make new prod- 
ucts. See page 22. 









Recent research into the ef- 
fects of cholesterol in the hu- 
man diet indicates that diet 
may not be a way of control- 
ling the substance that clogs 
our arteries. Read what an 
M.D. says about it on page 1 8. 


Miraculous new medicines have 
been discovered in the oceans— 
sometimes in plants or animals 
that have always been re- 
garded as harmful to man. This 
puffer fish, for instance, contains 
a deadly poison that is an ex- 
cellent pain-killer when used 
properly. See page 34. 


— — 



Solving the mystery 

The Street of 

by L. Sprague de Camp 

I n a.d. 1521, Hernando Cortes and 
his army vanquished the Aztec 
city of Tenochtitlan and built a new 
town, Mexico City, on its ruins. The 
march to Tenochtitlan had taken the 
Spanish conquerors through the an- 
cient remains of Teotihuacan (pro- 
nounced teh-o-tee-wa-KAAN ) , a city 
which contained two huge pyramids, 
for many years in abandoned ruins 
and covered with trees and scrub. 

After the Conquest, Spanish and 
Hispanified Indian chroniclers went 
back to the pyramids and questioned 
the defeated Mexicans who lived 
nearby about the history of Teotihua- 
can. The Mexicans had plenty to tell. 
To begin with, the name of the city 


Of 

the Dead 

meant “abode of the gods.” Some said 
that Teotihuacan had been built by 
gods; others, by giants. 

Before the rise of the Aztec Empire, 
said still others, a race of mighty 
builders called Toltecs had ruled cen- 
tral Mexico. Teotihuacan had been 
one of their capitals — perhaps the 
legendary Tollan. Another tale told 
how the gods Nanahuatzin and Te- 
cuciztecatl had thrown themselves 
into the sacred fire and emerged as 
the sun and the moon respectively. 
The pyramids marked the sites of 
these gods’ self-sacrifice and were, 
therefore, called the Pyramid of the 
Sun and the Pyramid of the Moon. 

A mile-long avenue, lined by 
smaller ruins, connected the two 
pyramids. Believing that these smaller 
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A SCIENCE MYSTERY 


Temple of Quetzalcoatl (also called the 
Temple of the Frog) means “feathered ser- 
pent,” and this picture shows why the an- 
cient temple received its name. The feath- 
ered serpents here alternate with heads of 
Tlaloc, the rain god. 


structures were the tombs of priests 
and chiefs, the Aztecs called this 
avenue the Micoatl or Street of the 
Dead. The site still had religious sig- 
nificance. The late Moctezuma, slain 
by his own people during a battle, had 
once performed religious rites there. 

In the centuries after the Conquest, 
however, it became plain that the Az- 
tecs had not really known anything 
definite about Teotihuacan. In fact, 
the city had already lain in ruins for 
half a millennium when the Aztec Em- 
pire first arose and the Aztecs began 
keeping records. These records were 
pictures on sheets of deerskin or 
agave paper, like comic strips with- 
out written words. 

In the 19th century, pioneers in the 
youthful science of archaeology began 


to investigate Teotihuacan. Prominent 
among these was Zelia Maria Mag- 
dalena Nuttall Pinart (1857-1933). 
She achieved much by finding and 
deciphering Aztec picture-manu- 
scripts and by collecting and de- 
scribing little clay figurines from 
various parts of Mexico, notably from 
Teotihuacan. Whereas the figurines 
from older sites are merely crude, 
generalized images of human beings, 
those from Teotihuacan take on the 
definite forms of the gods of the an- 
cient Mexican pantheon. 

Following her, a pioneer Mexican 
archaeologist, Leopoldo Batres, be- 
came “Guardian of the Monuments” 
and turned his attention on the Pyra- 
mid of the Sun at Teotihuacan. 
Around 1905, thinking that this pyra- 
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MEDICINE 



An ocean 
full of 
medicine 


People have sought ocean 
"cures" for centuries, but 
now scientists are discover- 
ing just what valuable medi- 
cines exist in the depths. 

by William and Ellen Hartley 

W hen the great American 
boating public launches into 
another season next April, it will be 
enjoying itself immersed in the great- 
est potential drug store known to 
man. We’ve known about it all the 
way back to pre-history; but until 
recently no one has stepped up to the 
counter. The source of probable med- 
ical supplies is, of course, the oceans 
of our world. 

The halogen, iodine, was identified 
in 1811 by Bernard Courtois. In its 
most primitive form, it comes from 
the ash of certain types of seaweed. 
But as early as the era of the Phoeni- 
cians (and probably much earlier) 
man looked to the sea for medical 
aid. He didn’t know exactly why 
ocean products helped his ailments; 
but he recognized that they had a 
beneficial effect. 

As recently as 1930, some individ- 

Photos: Wometco Miami Seaquarium 

Puffer fish skin, intestines contain tetrodo- 
toxin, valuable medicinally, but lethal if the 
fish is not prepared properly for eating. 
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You feel colder because of the 

WIND CHILL FACTOR 


by Bob Kevern 

T he temperature outdoors is 47° 
F. You put on what you think is 
the proper weight clothing and step 
out into the cool air. Soon you begin 
to realize however, that it’s chillier 
than you thought. In fact, it feels 
downright cold and you know that if 
you are going to spend any length of 
time outside you’re going to need 
warmer clothing. 

This sort of thing has happened to 
every outdoorsman and camper and 
it’s all because of the wind. Even 
though the temperature may be 47°, 
add a 15-mph wind to that and the 
combined effect on the exposed flesh 
of the human body is the same as 
standing in no wind at a temperature 
of 32° F. 

This combining of the air tempera- 
ture (in this case 47°) and the wind 
speed (15 mph) equals out to what 
we call the “chill temperature.” The 
United States Army was first to do 
research in this field. They found that 
though soldiers thought they were 
properly dressed for a given air tem- 
perature, many times they com- 
plained of being too cold. Scientists 
knew the wind produced the feeling 
of being colder, but it wasn’t until 
they began experimenting that they 
found out just how much the simu- 
lated effect of temperature and wind 
had on the human body. 

The chill comes from the wind 
which cools away our body heat. As 
wind rushes around a body, outer 


Photos: Photo Trends 

On the Barrier ice of Antarctica, left, am- 
bient temperature was - — 47° F. when this 
photo was taken. But winds gusting to 40 
mph produced a chill factor sending it to an 
effective — 128°. To withstand such cold 
these men wear heavily insulated suits. 





What noise does to plants 


C an noise damage or even kill 
plants? A Denver, Colorado, col- 
lege student theorizes that loud noise 
— specifically rock music — may have 
a destructive effect not only on plants 
but also on human behavior. 

For two years Mrs. Dorothy Retal- 
lack, a 48-year-old recent graduate 
of Temple Buell College, has experi- 
mented with potted plants. She found 
that the plants she exposed to loud 


rock music withered and finally died. 
Those plants she exposed to soft, semi- 
classical music reacted favorably and 
even grew toward the sound. 

Mrs. Retallack’s experiments were 
supervised by her biology professor, 
Francis F. Broman, who saw to it that 
scientific methods were used. A 
mother of eight children, Mrs. Retal- 
lack began her experiments as a re- 
quired project in a college biology 
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course she took when she was working 
on her bachelor degree along with 
several of her children. The middle- 
aged housewife-student, a music ma- 
jor, sent the biology department at 
Temple Buell into a mild tizzy when 
her observations were made public. 
She thinks there may be a link between 
loud rock and anti-social behavior 
among college students, and she plans 
to continue her experiments. ■ 



BIPS Photos 


Mrs. Dorothy Retallack stands in front of 
the environmental chamber where her pot- 
ted plants are flourishing on a diet of light, 
water, nutrients and Bach organ music. 
Other plants died when exposed to rock. 

The withered stems and leaves of a bean 
plant at right in the top picture were pro- 
duced when the plant was exposed to rock 
music. The healthy plant in same picture 
was exposed to light classical music. 

The scrawny root system of the bean plant 
at right in the picture above belongs to a 
plant exposed to loud rock music. The 
healthy roots at left belong to a plant 
raised with quiet, bland music. 
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.he American bison was once an endangered 
species, but decades of careful 
protection and systematic medical 
care have saved the great, 
wild beast from extinction. 

Now in many areas 
the buffalo is quite 
plentiful. One of these 
areas is the National Bison 
Range in the Montana 
Mountains. Here 
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every fall the bison 
herd is driven in from the 
wilds by the U.S. 

Fish and Wildlife Service 
which is dedicated 
to the task of protecting 
these huge, shaggy 
animals from extinction. 

They also keep close tabs 
on the animals’ 
health and maintain the 
herd at manageable 
numbers. The current 
ideal size of the herd is 
considered to be about 800 . 
The cowboys drive the 
herd into corrals where the 
individual animals can be 
examined and given injections 
against various diseases. 

The new calves are branded 
with their year of birth 
for future reference. 

Some of the bison are sold 
to ranchers who want to 
build their own herds, and 
others of the' animals 
are slaughtered for their 
meat. The remaining healthy 
800 are turned loose once 
again into the wilds for 
another year of grazing, m 



Driven by cowboys into a corral (above) at 
the National Bison Range, these unpredict- 
able animals are prodded with long poles 
and headed into stalls for medical examina- 
tions and injections for various diseases. 


There are about 15,000 buffalo left in the 
U.S. out of former herds numbering in the 
millions. These below are being herded 
single file through a chute so they can be 
accurately counted. 


Most of the bison herd is returned to the 
wild, but certain of the animals are sold to 
ranchers who are building their own bison 
herds. Below several of the sold animals 
are loaded onto a truck. 



BIPS Photos 


Bison commonly weigh as much as a ton. 
Below, this shaggy bull dwarfs the cowboy 
who knows that the animal can be deadly 
if given the opportunity to charge. He keeps 
a gate between himself and the bison. 


